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(57) Abstract: 

PURPOSE: To provide a record storage format 
conversion system by which the number of memory 
access times for detecting a target CKD record is less, 
a memory load is reduced and memory capacity for 
holding track data is little at the time of 
format-converting the CKD record into an FBA record. 

CONSTITUTION: All the gaps such as an inter-record gap 
and an inter-field gap are eliminated from one track in 
the CKD record. The track data is divided into frames 
being management units, which are equivalent to integer 
times as large as the fixed block length size of the FBA 
record. Control information showing the positions of all 
the CKD records included in the management unit are 
written into the last end of the management unit in 
order from the rear as control frames, and they are 
divided into the fixed block length size of the FBA 
record. Then, information showing a relative position 
from the head of the track at the CKD record format are 



held in the respective CKD records. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the data storage format conversion method which changes and memorizes the record 
memorized by the variable length format to a fixed-length format A gap deletion means to delete an inter- 
record gap and the gap between the fields from the variable-length record for one truck recorded by the 
variable length format, and to generate truck data, The 1st positional information which shows the location 
of the variable-length record which arranges the truck data which deleted the gap with the above- 
mentioned gap deletion means per management of predetermined size, and is contained in the 
management unit, A record layout means to memorize the 2nd positional information which shows the 
relative position from the head of the truck in the variable-length record format of the variable-length record 
contained in the management unit per [ above-mentioned ] management, The data storage format 
conversion method characterized by having a fixed block storage means to divide and memorize the above- 
mentioned management unit in the fixed length block length size of fixed-length record. 
[Claim 2] The above-mentioned record layout means is a data storage format conversion method according 
to claim 1 characterized by arranging the 1st and the 2nd positional information corresponding to the 
arranged variable-length record sequentially from another side of the above-mentioned management unit 
while arranging a variable-length record sequentially from one side of the above-mentioned management 
unit. 

[Claim 3] The above-mentioned record layout means is a data storage format conversion method according 
to claim 1 characterized by appointing beforehand the field which memorizes the 1st and the 2nd positional 
information, and the field which memorizes a variable-length record in a management unit. 
[Claim 4] It is the data storage format conversion method according to claim 1 which the 1st positional 
information of the above is a memory address within management single [ of the variable-length record 
contained per management ], and is characterized by the 2nd positional information of the above being the 
sector value or segment value from a head of a truck. 

[Claim 5] The above-mentioned variable-length record is a data storage format conversion method 
according to claim 1 characterized by having the information by segment which shows the relative position 
from the head of the truck in a variable-length record format in a variable-length record. 
[Claim 6] The address information which shows the location of the variable-length record which deletes a 
gap from a variable length format, arranges the data per management of predetermined size, and is 
contained in the management unit, The relative-position information which shows the relative position from 
the head in the variable length format of the variable-length record contained in the management unit is 
made to hold. An R/W means to write data per [ above-mentioned ] management to the access-control 
(equipment a) above-mentioned storage section accessed using the following elements to the storage 
section which divided into the fixed-length block size of fixed-length record, and was made to memorize as 
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a fixed-length format, (b) Memory which stores the data written by the above-mentioned R/W means for 
every management unit, (c) An input means by which a record inputs the access instruction to the variable- 
length record outputted as what is memorized by the variable length format, (d) A location count means to 
estimate the location of the management unit considered that the variable-length record to access is 
memorized based on the access instruction inputted with the above-mentioned input means, (e) A record 
retrieval means to search the record which the access instruction which read into the above-mentioned 
memory the management unit in the location estimated by the above-mentioned location count means from 
the above-mentioned storage section with the above-mentioned R/W means, and was inputted by the 
above-mentioned input means tends to access. 

[Claim 7] The above-mentioned access-control equipment is access-control equipment according to claim 6 
characterized by judging an operating capacity of a truck in case the record is memorized by the variable- 
length record method further using relative-position information. 

[Claim 8] While the above-mentioned input means inputs the relative-position information on the record 
which it is going to access, the above-mentioned record retrieval means Compare the relative-position 
information currently held at the searched management unit in the relative-position information on the 
record which is going to carry out [ above-mentioned ] access, and until a management unit with the 
relative-position information on the record which it is going to access is found A management unit retrieval 
means to search a management unit by reading the following management unit into memory from the 
storage section with an R/W means, When a management unit with the relative-position information on the 
record which it is going to access with the above-mentioned management unit retrieval means is found 
Access-control equipment according to claim 6 characterized by having a record specification means to 
specify the variable-length record which it is going to access using the address information contained in the 
management unit. 

[Claim 9] An inter-record gap and the gap between the fields are deleted from the variable length format 
which has the field and the inter-record gap which have the data storage format conversion approach (a) 
data which have the following processes, and a gap between the fields. While arranging in order on a frame 
with the size which was able to define beforehand each variable-length record connected by the gap 
deletion process and the (b) above-mentioned gap deletion process which connect the field of each 
variable-length record The record layout process which each variable-length record is made to correspond 
and memorizes the access information for accessing each variable-length record, the fixed length block 
storage process which divides the (c) above-mentioned frame into two or more fixed-length block sizes, and 
is memorized as a fixed-length format. 

[Claim 10] The above-mentioned record layout process is the data storage format conversion approach 
according to claim 9 characterized by memorizing the positional information of the frame by which each 
variable-length record has been arranged, and positional information in case each variable-length record is 
memorized based on the variable length format as access information. 

[Claim 11] It has the following processes. By the data storage format conversion approach of the claim 9 
above-mentioned publication The access command input process of inputting the retrieval information on 
the command for accessing the record of the data-access approach (a) variable length format which 
accesses the data of the memorized fixed-length format, and the data to access, (b) The positional 
information presumption process of presuming the positional information of the frame the record accessed 
from the retrieval information inputted according to the above-mentioned access command input process is 
remembered to be, (c) Record search procedure which reproduces the frame after a frame with the 
positional information presumed according to the above-mentioned positional information presumption 
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process from two or more fixed length blocks memorized in the fixed-length format in order, and searches 
the record to access. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a data storage format conversion method for the fixed- 
length method used by the commercial small disk unit to realize the variable-length record method used 
with the magnetic disk drive of a general-purpose computer etc. 
[0002] 

[Description of the Prior Art] Conventionally, as external storage of a general purpose computer system, the 
hard disk unit of a variable-length record (CKD;Count Key Data) method is used widely. A variable-length 
record method is a record format the die length of the physical record recorded on one truck on a magnetic 
disk and whose number are adjustable. Generally, one truck of the magnetic disk of a variable-length record 
method begins from an index mark (not shown), as shown in drawing 33 , and the home address (HA) and 
the continuing record zero (R0) exist first. In addition to address information, such as a cylinder address of 
that truck, and the head address, if this HA and R0 are the location of the magnetic blemish on that truck, 
the information on whether it is a defective track, and a defective track, since it includes the control 
information of the address a phase hand's truck by which shift allotment is carried out etc., it must exist. By 
the record by which the record after the record 1 (Rl) which follows this HA and R0 records the usual data, 
as long as one-piece record [ one piece ] die length and the number are the capacity which that total 
capacity can record on a truck, it can be used, formatting for the software (S/W) on a host computer freely. 
Each record consists of the three fields, the count field (COUNT), key field (KEY), and a data field (DATA), 
and is called a CKD method from the initial of these fields. The die length of the count field is 
immobilization, and since the die length (KL) of the key field of the record, the die length (DL) of a data 
field, etc. are included other than address information, such as a cylinder address (CC), the head address 
(HH), and a record number (R), the die length of the continuing key field and a data field is freely 
changeable. Although key field and a data field are the parts which record the actual data of the record, 
when the key field which should record the key of the record are unnecessary, the record with which key 
field do not exist can also be made by specifying KL=0 in the count field. HA, R0, Rl, and R2 ~ between ... 
etc. the inter-record gap (Gl, G2, G3) of suitable size prepares -- having - **** - especially ~ Rl and R2 - 
- about the gap in front of records, such as (G3) Since [ which is called the address mark (AM) ] the 
special mark is recorded magnetically, even if it begins to read from which part in a truck, the reading start 
of a record can be found by detecting this address mark. 

[0003] Moreover, in order to distinguish each field also inside each record, the gap between the fields (G2) 
is prepared, respectively. On the other hand, as external storage of comparatively small-scale computing 
systems, such as a minicomputer, an office computer, a personal computer, and a workstation, the hard 
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disk unit of a fixed-length-record (FBA; Fixed Block Architecture) method is used. By the disk of a fixed- 
length-record method, one record (by the disk of a fixed-length-record method, called a sector in many 
cases) usually consists of the ID field which is recording address information, and the data field which 
records data, and any die length of the field is immobilization. Therefore, the record count around one truck 
(the number of sectors) is also immobilization. 

[0004] Conventionally, the above proper use has been performed by the target computing system 
[ magnetic disk / the magnetic disk of a variable-length record method, and / of a fixed-length-record 
method ]. Therefore, since the target system was small, compared with the disk of a variable-length record 
method, generally the disk of a fixed-length-record method was small, its memory capacity was also small, 
and its engine performance, such as a data transfer rate and a seeking rate, was also low. However, 
conversely, that a demand of as opposed to a miniaturization also in the disk of a variable-length record 
method is becoming remarkably high, and since the direction of the disk of a fixed-length-record method 
has large-capacity-izing and remarkable improvement in the speed, the difference among both in a 
specification side is becoming small in recent years. On the other hand, as for the disk of a variable-length 
record method, since the direction of a price is exclusively for a general-purpose computer, even an office 
computer is inferior to volume efficiency in it compared with the disk of the fixed-length-record method 
used widely from a personal computer. Therefore, it becomes surely comparatively high-priced and the gap 
of both cost performance is spreading. For this reason, the demand referred to as wanting to use the disk of 
4 cheap and highly efficient fixed-length-record method also with a general-purpose computer has become 
strong. 

[0005] Moreover, in the hard disk unit of a CKD method, the servo surface servo system which prepares 
separately the data surface which records data, and the servo surface which records the servo information 
for positioning a head has been used. The positioning accuracy of a head will also be prescribed by the 
precision of the mechanical location of a data surface and a servo surface by this method. Then, in order to 
attain densification of a truck further, the data surface servo system which also writes servo information in 
the ID field in a data surface etc. has come to be used. If this data surface servo system is used, extremely, 
by the variable-length record method allowed 1 truck 1 record, there will be no security that servo 
information is always acquired at fixed spacing, and it will become disadvantageous about the positioning 
accuracy of a head compared with the fixed-length-record method with which servo information is surely 
acquired at fixed spacing. Furthermore, since there is a limitation in the one-set disk [ one set ] 
improvement in the engine performance, or improvement in dependability, Although the technique of the 
disk array which distributes and records data on two or more disks, or prepares the redundancy disk which 
records the parity between the dispersed data etc., and aims at improvement in the engine performance 
and dependability attracts attention It is also difficult to deal with such a technique, while the die length and 
the number of a record have been the variable-length record method which is adjustable, however, 
software property huge in the world of a general-purpose computer — **** ~ him — for a ****** reason, it 
is remarkably difficult to change a record format of a disk into a fixed length from variable length. 
[0006] Here, the access method to the variable-length record recorded by the conventional variable-length 
record method using drawing 34 and drawing 35 is described. Drawing 34 is drawing showing typically the 
magnetic disk with which the servo surface servo system is used, and servo surface S and data surface D 
are prepared in this magnetic disk drive. The sector (sector of a different concept from the sector of a FBA 
method) is logically prepared in servo surface S. Drawing 35 is drawing for explaining this sector. In the 
storage capacity of one truck, supposing it is 48KB, this one truck will be divided into two or more sectors 
here. Here, size of 1 sector is set to 244B. This 1 sector consists of seven segments called segments S1-S7 
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further. Since the size of 1 sector is 244B, one segment is set to 32B. The value of the sector on which data 
were recorded when data were recorded on data surface D using such a magnetic disk drive is memorized, 
and in searching the data, it searches using the sector value when being written to a data surface. It 
becomes possible to search the data with carrying out like this at a high speed. Drawing 36 is drawing 
showing an example of the access sequence from software which operates with the host computer in the 
case of searching data using a sector value. The software which operates with a host computer as shown in 
drawing 36 specifies the sector on which the data which it is going to access are recorded with a set sector 
command. A magnetic disk drive is separated from a host computer and disk storage control by this set 
sector command, and the specified sector is searched autonomously. If the specified sector is discovered, a 
magnetic disk drive will advance a re-connection request to a host computer through disk storage control, 
and re-connection will be made. Next, ID of the data which should be searched with a search ID command 
is sent, this ID ~ for example, a cylinder number and a track number - or it is the record number which 
should be searched. If this search ID command is received, a magnetic disk drive will compare ID of the 
record which exists in the beginning from the sector specified by that ID and the set sector command, and 
will report that result to a host computer. If both ID is not in agreement, activation of a command is jumped 
and returned to a set sector command by the following transfer in channel command, and a search ID 
command is again published to the following record. If both ID is in agreement, a host computer will 
execute an instruction called a lead or a light to the searched data by flying the following transfer in channel 
command and publishing the last lead data command or light data command. 
[0007] Thus, it is remarkably difficult to already have created the software used with a general-purpose 
computer based on the variable-length record method, and to change the already built software. Then, the 
actual disk is considered from the software on a host computer by emulating a variable-length record 
method with disk storage control in the technique which can use the disk of a variable-length record method 
as usual, using the disk of a fixed-length-record method. 

[0008] CKD-FBA conversion is stated to the detail in "the storage control approach and equipment" (JP,1- 
30691,A). Moreover, still more generally CKD-FBA conversion is indicated to the publication "IBM4321 / 
4331 processor compatibility facility" (GA33-1528, the 3rd edition, September, 1982) of IBM. It is as follows 
when the contents of these reference are summarized. With the above-mentioned publication, in case it 
changes into FBA from CKD, all gaps are taken and compressed. Moreover, it is described by the above- 
mentioned publication that the set sector command shown in drawing 36 is not supported. When a set 
sector command is taken out with the above-mentioned publication, it is indicated that it becomes no 
operation. When the set sector command is not supported, record retrieval will be performed from a search 
ID command. Although a record can be searched only with a search ID command, in order to search the 
record of the same ID as ID specified by the search ID command, looking at all records in order from the 
head of the truck, retrieval time will start. The set sector command is very disadvantageous in respect of 
the access time compared with the case where the sector or later which specifies the familiar sector in 
which the record exists and was specified by the set sector command is searched with a search ID 
command. 

[0009] on the other hand — the above-mentioned official report ~ (-- the number in a parenthesis takes 
correspondence), the gap between (1) FIRUDO (G2) and ECC, padding, a physical parameter, etc. to 
drawing 37 . 

(2) An inter-record gap (131,133,137,163) leaves. 

Only the part with the same parts, such as a gap between the fields taken by (3) and (1), lengthens the 
inter-record gap of (2). Thereby, the relative position from the head of a truck to the count field of each 
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record is maintained with origin. (Although the relative position of key field or a data field will shift, if even 
the relative position of the count field is known, positioning of a record will not be hindered by it) . 

(4) Divide this truck data into the fixed block (sector) of FBA, and add the positional information (156) of 
the count field of the first record contained in each fixed block to the head of each fixed block in that case. 
Thereby, direct and random addressing to the CKD record memorized by the disk of a FBA method becomes 
possible. 

(5) When the count field is not included in the block, record the flag bit which shows it. 

If it furthermore arranges, in order to maintain the relative position of count FIRUDO of (1) each record, it 
will leave only an inter-record gap, and other excessive gaps etc. will be removed. 
(2) Attach to the head of each fixed block of FBA the header which shows the location of the first count field 
currently recorded there. 

Two ** serve as requirements and direct and random addressing to the CKD record recorded on the disk of 

a FBA method is made possible by carrying out like this. 

[0010] 

[Problem(s) to be Solved by the Invention] However, there is the following trouble in the advanced 
technology mentioned above. In case it changes into FBA from CKD according to the technique by the 
publication mentioned above, although all gaps are taken and compressed, since the set sector command is 
not supported, access of a record takes long duration. Moreover, especially, although an inter-record gap 
deletes in the technique shown in the official report mentioned above, after leaving, in order that only the 
part of the eliminated inter-record gap may lengthen the gap between the fields, when [ that a record size 
is small ] there is much record count, futility of the gap between the fields increases on memory. 
[0011] Moreover, since it has only the information about the location of a top CKD record among the CKD 
records contained in each fixed block (record of a fixed-length-record method) of FBA In order to find CKD 
records other than a head Read the count field of a top CKD record first, and the top record length is got to 
know from KL in it, and DL. After calculating the location of the count field of the following record, KL of the 
count field of the following record and DL must be read, and the procedure of looking for the count field of 
the following record must be repeated. Therefore, when the centralized control of the truck image is carried 
out on the disk cache etc., the count of access to the memory increases remarkably, and the processing 
time not only starts, but it reduces the system-wide engine performance. Furthermore, since it has the 
positional information of a CKD record in the small unit of every FBAblock, at the time of data transfer with 
a channel, interruption occurs frequently and causes aggravation of data transmission efficiency temporarily 
[ data transfer ] for flying and exceeding this positional information. 

[0012] This invention aims at obtaining the record storage format conversion method with which there is 
little memory space for holding truck data, and it ends while there are few counts of memory access for 
discovering the CKD record made into the purpose, and they end and memory unloading is made, in case it 
was made in order to cancel the trouble in the conventional example mentioned above, and format 
conversion of the CKD record is carried out to a FBA record. 
[0013] 

[Means for Solving the Problem] The data storage format conversion method concerning this invention All 
gaps, such as an inter-record gap and a gap between the fields, are deleted from one truck of the variable- 
length record which is the storage format used for the external storage of a general purpose computer 
system. The truck data is divided into the management unit equivalent to the integral multiple of the fixed- 
length block size of fixed-length record. After writing in the relative-position information which shows the 
relative position from the head of the truck in the variable-length record format of address information and 
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each variable-length record which shows the location of all the variable-length records contained in the 
management unit per [ above-mentioned ] management, It is characterized by what is divided and 
memorized to the fixed-length block size of fixed-length record. 

[0014] Moreover, the access-control equipment concerning this invention is access-control equipment which 
accesses to the storage section which memorizes the data created using the data-storage format-conversion 
method mentioned above, it interprets the access instruction of the variable-length record taken out from 
the software created based on the conventional variable-length record method, accesses the record 
memorized by said fixed-length-record method, and has the following elements, 
(a) An R/W means to write data per [ above-mentioned ] management to the above-mentioned storage 
section, (b) Memory which stores the data written by the above-mentioned R/W means for every 
management unit, (c) An input means by which a record inputs the access instruction to the variable-length 
record outputted as what is memorized by the variable length format, (d) A location count means to 
estimate the location of the management unit considered that the variable-length record to access is 
memorized from the access instruction inputted with the above-mentioned input means, (e) A record 
retrieval means to search the record which the access instruction which read into the above-mentioned 
memory the management unit in the location estimated by the above-mentioned location count means from 
the above-mentioned storage section with the above-mentioned R/W means, and was inputted by the 
above-mentioned input means tends to access. 

[0015] Moreover, the data storage format conversion approach concerning this invention deletes a gap from 
the variable-length record created by the variable-length record method, makes the access information of 
the location of the data arranged while having arranged on the frame which is the management unit which 
was able to define this beforehand etc. memorize, divides this frame into a fixed-length block size, 
memorizes it as a fixed-length format, and has the following processes. 

(a) The gap deletion process which deletes an inter-record gap and the gap between the fields from the 
variable length format which has the field and the inter-record gap which have data, and a gap between the 
fields, and connects the field of each variable-length record, (b) While arranging in order on a frame with 
the size which was able to define beforehand each variable-length record connected by the above- 
mentioned gap deletion process The record layout process which each variable-length record is made to 
correspond and memorizes the access information for accessing each variable-length record, the fixed 
length block storage process which divides the (c) above-mentioned frame into two or more fixed-length 
block sizes, and is memorized as a fixed-length format. 

[0016] Moreover, the data-access approach concerning this invention is an approach for accessing with the 
access instruction of the variable-length record method which exists from the former to the data divided into 
the fixed-length block size created by the data storage format conversion approach mentioned above, and 
has the following processes. 

(a) The access command input process of inputting the retrieval information on the command for accessing 
the record of a variable length format, and the data to access, (b) The positional information presumption 
process of presuming the positional information of the frame the record accessed from the retrieval 
information inputted according to the above-mentioned access command input process is remembered to 
be, (c) Record search procedure which reproduces the frame after a frame with the positional information 
presumed according to the above-mentioned positional information presumption process from two or more 
fixed length blocks memorized in the fixed-length format in order, and searches the record to access. 
[0017] 

[Function] In the data storage format conversion method in this invention, in order to delete a gap with a 
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gap deletion means, when holding data to a magnetic disk etc., there is little storage capacity and it ends. 
Moreover, since the 1st positional information a record layout means indicates the location of a variable- 
length record to be in a management unit, and the 2nd positional information which shows the relative 
position at the time of being recorded as a variable-length record are memorized, When the access 
instruction of variable-length record ****** comes from the conventional software, It becomes possible to 
search the target record using the 1st positional information which shows the location of the variable-length 
record in the management unit which searched the management unit using the 2nd positional information 
which shows the relative position of a variable-length record method, and then was searched. For this 
reason, the count of access can be managed with the minimum. 

[0018] Moreover, in the access-control equipment in this invention, since a location count means calculates 
roughly the location of the management unit by the fixed-length-record method from the relative-position 
information on the record which accompanies the access instruction of the variable-length record method 
from the conventional software, a record retrieval means can access the data recorded by the fixed-length- 
record method based on this calculated positional information. Thus, when the access-control equipment 
concerning this invention is equipped with a location count means and a record retrieval means, it becomes 
possible to support a set sector command which was explained in the conventional example. 
[0019] Moreover, after the data storage format conversion approach in this invention deletes a gap 
according to a gap deletion process, while it arranges each variable-length record in order in a frame 
according to a record layout process, the description is in the point of making a frame memorizing that 
access information both. Furthermore, since this frame is divided into a fixed-length block size and 
memorized, it can memorize a frame by the fixed-length-record method. 

[0020] Moreover, in the data-access approach in this invention, the positional information in the case of 
memorizing based on a fixed-length-record method is presumed from the retrieval information as which the 
positional information presumption process was inputted by the access command, since a frame is searched 
based on this presumed positional information according to a record search procedure, it becomes possible 
to press down the count of access, i.e., the count of memory, which searches a frame to the minimum, and 
high-speed access is attained. 
[0021] 
[Example] 

Example 1. drawing 1 is an outline block diagram for explaining this invention. The host computer 1 has the 
channel 2. The channel 2 has two or more channels 2a-2e, as shown in drawing. For example, disk storage 
control 5 is connected to one of channel 2bs of this. Disk storage control 5 has cache memory 6 inside. Disk 
storage control 5 performs a lead or light of data between the FBA disks 9 through cache memory 6. It 
block 9a-9e Has and all the data for which the FBA disk 9 has a fixed-length block size and that are 
memorized by the FBA disk 9 are written by reading and this block unit. 

[0022] Next, the outline of CKD-FBA conversion is explained. In a host computer 1, the software for 
accessing the data recorded by the conventional CKD method operates. From this software, the CKD 
command 4 is outputted to disk storage control 5 through channel 2b. For example, when the CKD 
command 4 is a light command, the record 3 of a CKD format is outputted as variable-length records 3a, 
3b, and 3c. Disk storage control 5 memorizes these variable-length records 3a, 3b, and 3c to cache memory 
6. The truck image 7 of CKD is constituted by cache memory in that case. That is, the truck image 7 of CKD 
turns into an image which has arranged variable-length records 3a, 3b, and 3c sequentially from the head of 
a truck. Although the gap between the fields and an inter-record gap will be generated and added here if it 
is the former, all gaps are removed in this case. Disk storage control 5 changes into the record 8 of a FBA 
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format the truck image 7 of CKD made by cache memory 6. The record 8 of a FBA format is constituted by 
the fixed-length blocks 8a-8e. Disk storage control 5 outputs the FBA command 10, when writing the record 
8 of this FBA format in the FBA disk 9. Blocks 8a-8e are memorized corresponding to the blocks 9a-9e in the 
FBA disk 9, respectively. 

[0023] Drawing 2 is a block diagram for explaining in more detail the outline of the CKD-FBA conversion 
mentioned above. A host computer 1, disk storage control 5, cache memory 6, and the FBA disk 9 are the 
same as that of drawing 1 mentioned above, and omit the explanation here. Detailed actuation of this disk 
storage control 5 is further explained using drawing 3 , drawing 4 , and drawing 5 . 
[0024] Drawing 3 , drawing 4 , and drawing 5 explain a record storage format conversion method. First, to 
the original CKD track format shown in drawing 3 (a), as shown in drawing 3 (b), all the gaps Gl and G2, 
such as an inter-record gap and a gap between the fields, and G3 are deleted. 

[0025] Next, including the control information mentioned later, as 1 truck data after the gap deletion shown 
in drawing 3 (b) (for example, the CKD record which has 48KB) are shown in drawing 3 (c), it divides 
including the management unit eguivalent to the integral multiple (record count twice) of the fixed block 
length of a FBA record, for example, the control information added by the following (d), so that it may be 
settled per 12KB. 

[0026] Next, as the control information which shows the location of all the CKD records contained in it is 
shown in drawing 3 (d) and drawing 4 (d) to the management unit shown in drawing 3 (c), it writes to the 
tail end of a management unit in an order from back. 

[0027] It is not necessary to secure beforehand the location which memorizes positional information, and 
the total capacity of positional information is to be reduced by making adjustable size of the positional 
information within the management unit of a record in drawing 4 (d) here. That is, a variable-length record 
is indicated from the head of a management unit, and it can memorize until the number of positional 
information and the number of variable-length records are in agreement and both storage region collides 
within a management unit, in order that positional information may be memorized in an order from the back 
of a management unit and may go. Thus, control only whose part of the record actually recorded uses a 
positional information field is enabled. However, although the control at the time of data transfer and a 
format light will be able to become complicated if size of a positional information field is made adjustable, 
the following methods are adopted here and the improvement is aimed at. 

[0028] Now, in drawing 4 (d), the positional information of a control frame and a record is called a record 
pointer for the field which records a frame for the management unit of the positional information of a 
record, and records a record frame and control information for the field which actually records a CKD 
record. - Only the part of the record actually recorded uses a record pointer. Thereby, if the size of a record 
pointer field sets size of a management unit to 12KB, and a maximum of 94 CKD records are recorded and it 
sets it to 4B as positional information per record, it can be managed per 1CKD truck and with 4Bx94=276B 
at the maximum. The positional information of this 4B is shown as a record pointer in drawing 4 (d), and 
the record pointer consists of a record number of IB, a sector value of IB, and a memory address of 2B. 
The record number records the number of the variable-length record recorded. A sector value memorizes a 
sector value in case the record recorded is recorded by the CKD record method. A memory address 
memorizes the address in the frame of the record memorized by the frame. A sector value is used by being 
compared with the sector value specified by the set sector command. Similarly, since it is compared with the 
record number specified by the search ID command, a record number is used. A memory address shows the 
address of the actual record memorized by the record frame. When the sector value and record number of a 
record pointer are compared by a set sector command and the search ID command and it is in agreement, 
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this memory address is used and a record is read. 

[0029] The size of the control frame containing a record pointer is separately held as control information, 
i.e., a control frame pointer. Using this information, even if the size of a control frame serves as adjustable, 
it is not necessary to complicate control. 

[0030] The control frame which are such control information is recorded on the tail end instead of a head of 
each frame. Moreover, the record pointer in a control frame is also arranged in an order from back. The 
record pointer corresponding to it in what has an actual record in front within a record frame comes back 
within a control frame. Thereby, unreasonableness also of the control at the time of a format light is lost. 
[0031] Next, as shown in drawing 4 (d), after [, such as positional information of a CKD record, ] addition, 
as 12KB of record frame is shown in drawing 5 (e), it divides fairly to the block size (1KB) of a FBA record, 
1024B [ for example, ], and as are shown in drawing 5 (f), and an ID field is prepared in the data field of 
each record, respectively and it is shown in drawing 5 (g), the disk of a FBA record method is obtained 
further. 

[0032] Moreover, it leaves the information which shows the relative position from the head of the truck in a 
CKD format for every one CKD record currently recorded in the fixed block, for example, a segment number. 
If by doing in this way shows the location of each record, the track capacity on the CKD format already 
immediately consumed from the information which shows the relative position currently recorded on the 
record is known. 

[0033] Next, actuation of the return disk storage control 5 is explained to drawing 2 . Disk storage control 5 
has the channel pass server 51 (henceforth CPS) which performs conversion and a transfer of data between 
a host computer 1 and the FBA disk 9. It has the input section 52 for inputting a command and data into 
the channel pass server 51 from a host computer 1. Moreover, it has the output section 52 for outputting 
the data from the FBA disk 9 to a host computer 1. When the access instruction of the variable-length 
record method by the software which is operating with the host computer 1 from the input section 52 is 
inputted, the location count section 53 calculates the location of the management unit considered that the 
variable-length record accessed based on the sector value specified for example, by the set sector command 
is memorized. Since all gaps are removed when data are recorded on the FBA disk 9 as having mentioned 
above the count by this location count section, data are memorized in the form where it was got blocked 
forward, rather than the case where it exists in the CKD disk 10, and the location count section 53 
calculates the location of the management unit considered that the variable-length record which it is going 
to access by guess is memorized. The record retrieval section 54 searches the record which is going to read 
a management unit into cache memory 6, and is going to access it based on the location of the 
management unit calculated by the location count section 53. The management unit retrieval section 56 
compares the relative-position information on the record which it is going to access (sector value) with the 
relative-position information (sector value) currently held at the searched management unit, and it reads 
into cache memory in order the management unit which exists in the FBA disk 9 until a management unit 
with the relative-position information which it is going to access is found. The record specification section 57 
specifies the variable-length record which it is going to access when the management unit made into the. 
purpose by the management unit retrieval section 56 is searched using the address information contained in 
the management unit. The manager the data pass server (DPS) 55 performs [ manager ] R/W of the data 
between the FBA disk 9 and cache memory 6 using the FBA command performs the whole control and 
management of cache memory 6. 

[0034] The three points become important in case CKD-FBA conversion is performed. That is, where [ of the 
track format of I.CKD ] do you leave and where delete? 
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II. ~ after processing track format such, how is the location of the original record found? 
How do you check the track capacity of III.CKD, or how detect track overrun? 
It must inquire as the point of three **. Considering the three above-mentioned points, it turns out that 
other variations can be considered. Hereafter, a variation is considered about each point in sequence. 
[0035] First, about I., after ECC, padding, etc. generate the information added by the disk unit side from 
the first by DKC, changing into FBA is useless. Therefore, "where where does it leave and is deleted" will 
say as a matter of fact, "Which gap do leave and which gap is deleted?" (what is necessary is to include in a 
gap the control information and the physical parameter which had been managed by DKC(s) like defect 
information other than ECC or padding, and just to consider them). This gap leaves and the following 
variations also including the conventional method can be considered about the direction (refer to drawing 
6 ). 

< case I-l> ... All gaps also including the approach and inter-record gap of "IBM4321 / 4331 processor 
compatibility facility" will be deleted. 

< case I-2> ... It leaves only the conventional approach and inter-record gap, and the gap between the 
fields is removed. 

< case It leaves I-3> and not only an inter-record gap but the gap between all the fields (ECC, padding, 
etc. remove). 

[0036] Still more nearly various variations can be considered by what these all directions methods carry out 
treatment of fine information other than a gap, respectively. Moreover, although these all directions 
methods must be combined wjth a certain means (the positioning approach of a record) of II, they can 
consider some following approaches also including the conventional approach to this (referring to drawing 
7 , and each case and one to one of I are not necessarily supported). 

< case It has no special information which shows the location of II-1> and a record. 

- When looking for a record, always read in an order from the record of the head of a truck, and calculate 
the location of the count field of the following record from the value of KL and DL which are contained in 
the count field of each record. 

< case II-2> ... The conventional approach and the information which shows the location of a record are 
partially held apart from the record itself. (By the conventional approach, the location of the count field of 
the record located in the head of each FBA block is held) 

- From the record in which a location is shown, read a back record like <case II-1> in an order from the 
record which the location understands, and it calculates the location of the following record from KL of each 
record, and DL. 

< case The information which shows the location of the record of II-3> and all is held apart from the record 
itself. 

- All the record looks for a location from this information. 

- the positional information of a record can consider how (for example, head of a truck) to bundle up a part 
for all records and hold to one place, and the approach (for example, every -- the information which shows 
the location of the record contained in the FBA block at the head of a FBA block is held) of holding 
dispersedly. 

< case Also on the logical truck image after II-4> and FBA conversion, a certain address mark (AM) is 
generated and a record is looked for for this to a mark (AM search is performed also on memory). However, 
by raising a memory load superfluously, in order that this approach may perform AM search on having not 
invented the method of generating the nice address mark concretely, and memory, since it is inefficient-like, 
it excepts reading all data in order from the range of examination. 
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[0037] Subsequently, the following approaches can be considered about the check approach of the track 
capacity of III (refer to drawing 8 ). These approaches have what the gap of I leaves and can be applied 
depending on the direction, and the thing which is not made. 

< case KL of all the records from the head of IIM> and a truck and DL are got to know, and the track 
capacity on the CKD format already consumed is calculated by all carrying out the guide peg also of the gap 
of a between, or the part (as for these all, the size having been decided uniquely) of padding. 

< case III-2> ... The die length of the gap (the conventional approach inter-record gap) which remains the 
part of a conventional approach and conventional eliminated ECC, or padding is lengthened, and it is made 
consistent. This maintains the relative position from the head of the truck of each record with the original 
CKD truck. 

- Therefore, if the location of each record is known, the track capacity on the CKD format already 
immediately consumed from the address on the memory of the record is known. 

< case It leaves the information (for example, segment number) which shows the relative position from the 
head of the truck in a CKD format to III-3> and each record. 

- Therefore, if the location of each record is known, the track capacity on the CKD format already 
immediately consumed from the information which shows the relative position currently recorded on the 
record is known. 

[0038] At drawing 8 , it is < case. III-1> and < case III-3> is a case < case which has removed all gaps. 
Although expressed by I-l>, as for each of these approaches, the gap may remain how. Moreover, < case 
III-2> is the case < case where it has left only the inter-record gap. Although expressed by I-2>, the case 
<a case I-3> where it leaves all gaps is sufficient. However, < case III-2> is a < case which removes all 
gaps. In I-l>, since a memory address is unmaintainable with accommodation of gap length with the 
relative position of the original record, implementation is impossible on a principle. Some (there being also a 
combination impossible as mentioned above and a meaningless combination) CKD-FBA conversion methods 
can be done with the combination of each of these cases of I, II, and III. The conventional method is < 
case. I-2>, < case II-2>, < case It can be called the CKD-FBA conversion method by the combination of 
III-2>. 

[0039] The list of effective things is shown in drawing 9 among the combination of each above-mentioned 
case. The unrealizable thing among the combination of each case and the meaningless thing are removed 
beforehand. Explanation of the column of a compare item is shown after the following knot. The following 
combination mentioned above is unrealizable. 

- < case I-l> and < case Combination < case of III-2> I-l> is < case where a memory address is 
maintained by accommodation of gap length with the relative position of the original record since it is the 
method which removes all gaps. The check approach of the track capacity of III-2> is impossible. Moreover, 
although the following combination is not impossible, it is meaningless on a method by the following 
reasons. 

- < case II-2> and < case Combination -< case of III-1> II-3> and < case Combination < case of III-1> 

II- 2> and < case The record of each of II-3> is a method which discovers a record from the positional 
information of the record currently held independently. Therefore, there is an advantage that it is not 
necessary to read to looking for a certain record in an order from the record of the beginning on a truck. 
However, < case In order to check track capacity, the data of all the count fields on a truck are required for 

III- 1>. Therefore, in such combination, it will read in an order from the record of the beginning on a truck 
at once after all, and is < case. II-2> or < case The semantics which adopted the method of II-3> is lost. 
Namely, < case III-1> is a < case which reads all the records on a truck as a positioning method of a 
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record. Only when II-1> is adopted, it can be called a track capacity check method with semantics. All of 
combination other than these are put on drawing 9 . The party shows the CKD-FBA conversion method 
realized in one combination, and the view of drawing 9 is a method with which the method which attaches 
0 is adopted in the combination. As a method of how [ therefore, ] of for example, a party eye to leave 
"gap, as for a method", it is < case. I-l> is adopted and it is < case about the "record positioning 
approach". Considering II-1> as "the check approach of track capacity", it is < case. It will be called the 
CKD-FBA conversion method which adopted III-1>. From now on, <1, 1, 1> will be written for convenience. 
[ such a method ] In this notation, the conventional method can be expressed as <2, 2, 2>. 
[0040] Henceforth, although each CKD-FBA conversion method is compared, the comparison point of each 
conversion method is first considered as follows to eye others. 

a. Size of memory space at the time of developing the truck image of a CKD format on the cache memory 
(only henceforth memory) of disk storage control (DKC). ... This memory space cannot but take not only a 
conversion method but more capacity for one truck in accordance with the worst value after all, in order to 
be greatly dependent on the track format at that time (size of record count etc.). And since this memory 
image will be written to the physical disk of FBA, it becomes the integral multiple of the block (sector) 
capacity of a FBA disk. Therefore, a little size is not a not much serious problem. It is based mainly on the 
size of additional information required for positioning of how to leave a gap and a record etc. 

b. The ease of doing of data transfer ... Having continued also on memory tends to do the part which 
carries out data transfer continuously between channels. For example, having continued also on memory 
tends to transmit key field and a data field. However, about the part in which the gap existed from the first, 
since the direction of a channel may cause overrun if time amount is not taken, it is seldom necessary to 
hurry by the time thing. 

c. Procedure when finding the purpose record ... It is a procedure for finding the purpose record within the 
truck image of the CKD format on memory. Moreover, it is necessary to only take into consideration the 
numerousness of the counts of memory access not only the count of a procedure therefore but required etc. 
at this time. Since a truck image is developed on the cache memory which is a common area, even if there 
are a little many procedures (for example, computational complexity) itself, the direction with few counts of 
memory access is advantageous in the whole system. This count of memory access is mainly decided by the 
positioning approach of a record. 

d. Procedure at the time of a format light ... It is necessary to investigate the adjustment of KL of the 
already formatted record, KL of the record with which it has been sent by ** track capacity and the host on 
memory at the time of a format light although what is necessary is just to carry out DL **** light, and DL at 
the time of an update light. That is, the check of track overrun is required. Furthermore, since it is 
necessary to maintain control information other than a record depending on a method, it is necessary to 
take into consideration the procedure for it, the numerousness of memory accesses, etc. 

Hereafter, each description of each CKD-FBA conversion method and fine analysis are performed based on 
this comparison point. 

[0041] <1, 1, 1> and gap: -- all ~ from the record of the beginning of deletion and a record 
positioning :truck -- all -- since the record of the beginning of a record lead track capacity check:truck to not 
all record lead a. memory space this gentleman types also have all gaps and there is also no addition of 
control information, the use effectiveness of memory is the best. 

b. What is necessary is just to count up the memory address, when the field which continued between 
channels carries out data transfer, since each field is continuing on memory in the ease of doing of data 
transfer. 
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c. In order to find the procedure purpose record when finding the purpose record, only the record count 
from the head of a truck to an applicable record needs to access memory. That is, the lead of the count 
field of each record is needed. After acquiring the count field of each record, from those KL(s) and DL, 
calculating the location of the purpose record adds **** without an excessive gap etc., and KL and DL, and 
it is [ what is necessary ] to just be crowded and is simple. 

d. Also in order to check the procedure track capacity at the time of a format light, only the record count 
from the head of a truck to an applicable record needs to access memory. It is necessary to also convert 
parts, such as a deleted gap, conversely for the check of track capacity. There is no control information 
which must be updated at the time of a format light. 

[0042] <1, 2, 3> and a gap : although all maintenance a. memory space gaps delete relative-position 
information, such as a segment number, on maintenance and track capacity check:each record, the location 
of the first record altogether contained in deletion and a record positioning :FBA block Only the part of the 
control information for holding the location of the first record contained in the block of FBA, the segment 
number of each record, etc. uses memory for an excess from <1, 1, 1>. 

b. What is necessary is just to count up the memory address, when the field which continued between 
channels carries out data transfer, since each field is continuing on memory too in the ease of doing of data 
transfer. However, since it is divided by the positional information of the first record contained in a FBA 
block also on memory etc. when the block of FBA is straddled even if it is in the single field, it is necessary 
to fly the part of the positional information like a skip defect, and to perform data transfer. 

c. In order to look for the procedure purpose record when finding the purpose record, only the count of the 
record which exists in from the record of the beginning of a block of FBA before the purpose record needs 
to access memory. Therefore, there are few counts of memory access than <1, 1, 1>. Most approaches of 
calculating the location of the purpose record from the location of the record of the beginning of a block of 
FBA are the same as <1, 1, 1>, and simple (what is necessary is just to add the size of the count field, KL, 
and DL). 

d. from the segment number (information which shows the relative position on the truck of the record in an 
original CKD format) of the record in front of [ of the record which is going to carry out the format light for 
the check of the procedure track capacity at the time of a format light ] one, KL, and DL -- back - calculate 
whether the light of the record of the size of which can be carried out. When a format light is carried out, 
the segment number of the record must be written to the record itself which carried out the light. When the 
new count field is generated on a new FBA block, the information which shows the location of the count 
field of a top record to the FBA block must be written to coincidence. 

[0043] <1, 3, 3>, and gap: -- all -- deletion and record positioning: - there is still more memory space than 
the case where only the location of the first record contained in the block of FBA as shown in <1, 2, 3> is 
held in order to hold the positional information of all records independently although all maintenance a. 
memory-space gaps delete relative-position information, such as a segment number, for the relative- 
position information on all records on maintenance and track capacity check:each record, and it is the need. 
It is the same as <1, 2, 3> to hold a segment number etc. on each record. 

b. It is the same as <1, 2, 3> almost in the ease of doing of data transfer. What is necessary is just to 
count up the memory address, when the field which continued between channels carries out data transfer, 
since each field is continuing on memory. Since it is divided by the positional information of the record 
contained in a FBA block also on memory etc. when straddling the block of FBA even if it is in the single 
field, when it distributes and has the positional information of a record for every block of FBA, it is necessary 
to fly the part of the positional information like a skip defect, and to perform data transfer. 
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c. Since what is necessary is to read the positional information of a record only once in order to look for the 
procedure purpose record when finding the purpose record, the count of memory access is min in all 
methods. The information shows the location of the purpose record direct. 

d. Since the check approach of the procedure at the time of a format light <1, 2, 3> and track capacity is 
the same, the procedure at the time of a format light is almost the same as <1, 2, 3>. from the segment 
number (information which shows the relative position on the truck of the record in an original CKD format) 
of the record in front of [ of the record which is going to carry out the format light for the check of track 
capacity ] one, KL, and DL -- back - it calculates whether the light of the record of the size of which can be 
carried out. When a format light is carried out, the segment number of the record must be calculated and 
written to the record itself which carried out the light. The information which shows the location of the 
count field of the record must be added to the control information which surely holds the positional 
information of a record to coincidence. 

[0044] from the record of the beginning of the - record positioning:truck with which deletion and an inter- 
record gap leave only <2, 1, 1> and the gap between the gap:fields -- all - all the record lead a. memory 
space from the record of the beginning of a record lead track capacity check:truck - although there is no 
addition of excessive control information, since it leaves an inter-record gap, memory space is the need 
more mostly than the <1, *, *> method. However, since it is not maintaining the relative position of a 
record by the inter-record gap which it left, it is not necessary to lengthen an inter-record gap by force. 
Therefore, although memory space is made few compared with <*, *, 2> method which lengthens inter- 
record gap length and maintains the relative position of a record as the check approach of track capacity, 
when it says conversely, there is also no semantics which left the inter-record gap. 

b. What is necessary is just to count up a memory address, when transmitting the data of the field which 
continued between channels (C->K->D), since there is no gap between the fields although an inter-record 
gap exists in the ease of doing of data transfer. Since there is also no excessive control information, even if 
the single field straddles the block of FBA, the field is not divided on memory. 

c. It is almost the same as the procedure <1, 1, 1> when finding the purpose record. In order to find the 
purpose record, only the record count from the head of a truck to an applicable record needs to access 
memory. That is, the lead of the count field of each record is needed. After acquiring the count field of each 
record, in order to calculate the location of the purpose record from those KL(s) and DL, in addition to KL 
and DL, an inter-record gap is added, and it is [ what is necessary ] to just be crowded and is simple. 

d. the procedure at the time of a format light - this is almost the same as <1, 1, 1>. Also in order to check 
track capacity, only the record count from the head of a truck to an applicable record needs to access 
memory. It is necessary to also convert parts, such as a deleted gap between the fields, for the check of 
track capacity. There is no control information which must be updated at the time of a format light. 
[0045] <2, 2, 2> Deletion of only the gap between the fields ... a method and conventional gap: -- - record 
positioning which an inter-record gap leaves : by accommodation of maintenance and track capacity 
check:gap length, although the gap between the maintenance a. memory space fields etc. deletes the 
relative position of each record, the first record location included in the block of FBA Since the part inter- 
record gap is lengthened and the relative position of each record is maintained with the original CKD format, 
memory space required after all It is the same as the track capacity of the original CKD format, and memory 
is too much required only for the part of the positional information of the first record further contained in 
the block of FBA. 

b. What is necessary is just to count up a memory address, when transmitting the data of the field which 
continued between channels (C->K->D), since there is no gap between the fields although an inter-record 
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gap exists in the ease of doing of data transfer. However, since it is divided by the positional information of 
the first record contained in a FBA block also on memory etc. when the block of FBA is straddled unlike <2, 
1, 1>, even if it is in the single field, it is necessary to fly the part of the positional information like a skip 
defect, and to perform data transfer. 

c. In order to look for the procedure purpose record when finding the purpose record, only the count of the 
record which exists in from the record of the beginning of a block of FBA before the purpose record needs 
to access memory. Therefore, there are few counts of memory access than <2, 1, 1>. Most approaches of 
calculating the location of the purpose record from the location of the record of the beginning of a block of 
FBA are the same as <2, 1, 1>, and simple (what is necessary is just to add an inter-record gap to the size 
of the count field, KL, and DL pan rapidly). Moreover, since the relative position in a CKD format of each 
record is maintained also on memory, it is Set. The block of FBA with which the purpose record is contained 
from the value of Sector can be searched for correctly. 

d. if the address on the memory of the record which is going to carry out the format light to it since the 
relative position in a CKD format of each record is maintained on the check of the procedure track capacity 
at the time of a format light also on memory is known (it understands in the procedure of c.) - immediately 
- back - it is calculable whether the light of the record of the size of which can be carried out. When a 
format light is carried out and the new count field is generated on a new FBA block, the information which 
shows the location of the count field of a top record must be written to the FBA block. 

[0046] Only the gap between the fields <2, 2, 3> and a gap : Deletion, - record positioning which an inter- 
record gap leaves : The gap between the maintenance a. memory space fields etc. deletes relative-position 
information, such as a segment number, for the first record location included in the block of FBA on 
maintenance and track capacity check: each record. Although it is the same as <2, 2, 2> to leave an inter- 
record gap, since it is not maintaining the relative position of a record by the inter-record gap which it left, it 
is not necessary to lengthen an inter-record gap by force (therefore, the semantics which leaves a gap too 
becomes thin). However, the part of the positional information of the first record contained in the block of 
FBA is required for an excess. Moreover, since the part of the segment number contained in each record is 
also required, as memory space, and it becomes less than <2, 2, 2> after all than <2, 1, 1>. 

b. This is completely the same as <2, 2, 2> in the ease of doing of data transfer. What is necessary is just 
to count up a memory address, when transmitting the data of the field which continued between channels 
(C->K->D), since there is no gap between the fields although an inter-record gap exists (since the segment 
number currently held at each record is contained in the count field, it does not become the obstacle of C- 
>K at the time of data transfer). However, since it is divided by control information, such as positional 
information of the first record contained in a FBA block also on memory, when the block of FBA is straddled 
even if it is in the single field, it is necessary to fly the part of the control information like a skip defect, and 
to perform data transfer. 

c. the procedure when finding the purpose record ~ this is completely the same as <2, 2, 2>. In order to 
look for the purpose record, only the count of the record which exists in from the record of the beginning of 
a block of FBA before the purpose record needs to access memory. Therefore, there are few counts of 
memory access than <1, 1, 1>. Most approaches of calculating the location of the purpose record from the 
location of the record of the beginning of a block of FBA are the same as <1, 1, 1>, and simple (what is 
necessary is just to add an inter-record gap to the size of the count field, KL, and DL pan rapidly). 

d. from the segment number (information which shows the relative position on the truck of the record in an 
original CKD format) of the record in front of [ of the record which is going to carry out the format light for 
the check of the procedure track capacity at the time of a format light ] one, KL, and DL ~ back ~ calculate 
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whether the light of the record of the size of which can be carried out. When a format light is carried out, 
the segment number of the record must be calculated and written to the record itself which carried out the 
light. When the new count field is generated on a new FBA block, the information which shows the location 
of the count field of a top record to the FBA block must be written to coincidence. 
[0047] Only the gap between the fields <2, 3, 2> and a gap : Deletion, - record positioning: which an inter- 
record gap leaves — the relative-position information on all records ~ maintenance and track capacity 
check: — by accommodation of gap length Since the relative position of each record is maintained with the 
original CKD format of the relative position of each record by accommodation of maintenance a. memory 
space ****** inter-record gap length Required memory space is fundamentally the same as the track 
capacity of the original CKD format like <2, 2, 2>. However, since the positional information of the record 
added as control information holds the part of not only the part of the record of the beginning of a block of 
FBA but all records as shown in <2, 2, 2>, its memory space also increases more than <2, 2, 2>, and it is 
all the maxes in a method. 

b. It is completely the same as <2, 2, 2>, and <2, 2, 3> in the ease of doing of data transfer. What is 
necessary is just to count up a memory address, when transmitting the data of the field which continued 
between channels (C->K->D), since there is no gap between the fields although an inter-record gap exists. 
However, since it is divided by the positional information of the record contained in a FBA block also on 
memory etc. when the block of FBA is straddled even if it is in the single field, when it distributes and has 
the positional information of a record for every block of FBA, it is necessary to fly the part of the positional 
information like a skip defect, and to perform data transfer. 

c. It is completely the same as the procedure <1, 3, 3> when finding the purpose record. Since what is 
necessary is to read the positional information of a record only once in order to look for the purpose record, 
the count of memory access is min in all methods. The information shows the location of the purpose record 
direct. Moreover, since the relative position in a CKD format of each record is maintained also on memory, it 
is Set. The block of FBA with which the purpose record is contained from the value of Sector can be 
searched for correctly. 

d. It becomes a procedure at the time of a format light <2, 2, 2>, and the in-between procedure of <1, 3, 
3>. Since the relative position in a CKD format of each record is maintained also on memory on the check of 
track capacity, if the address on the memory of the record which is going to carry out the format light is 
known (it understands in the procedure of c), on it, it is calculable whether the light of the record of the 
size of which can be carried out the back immediately. When a format light is carried out, the information 
which shows the location of the count field of the record must be added to the control information which 
surely holds the positional information of a record. 

[0048] Only the gap between the fields <2, 3, 3> and a gap : Deletion, The gap between the maintenance 

a. memory space fields etc. deletes relative-position information, such as a segment number, on each 
record. - record positioning: which an inter-record gap leaves - the relative-position information on all 
records ~ maintenance and track capacity check: - Although it is the same as <2, 3, 2> to leave an inter- 
record gap, since it is not maintaining the relative position of a record by the inter-record gap which it left, it 
is not necessary to lengthen an inter-record gap by force (therefore, the semantics which leaves a gap too 
becomes thin). However, memory space is too much required for the part of the positional information of all 
records. Moreover, since the part of the segment number contained in each record is also required, and it 
becomes less than <2, 3, 2> than <2, 2, 3> which are the method which was well alike as memory space 
after all. 

b. This is completely the same as <2, 3, 2> in the ease of doing of data transfer. What is necessary is just 
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to count up a memory address, when transmitting the data of the field which continued between channels 
(C->K->D), since there is no gap between the fields although an inter-record gap exists (since the segment 
number currently held at each record is contained in the count field, it does not become the obstacle of C- 
>K at the time of data transfer). Moreover, since it is divided by the positional information of the record 
contained in a FBA block also on memory etc. when straddling the block of FBA even if it is in the single 
field, when it distributes and has the positional information of a record for every block of FBA, it is necessary 
to carry out the part of the positional information like a skip defect, to fly it, and to perform data transfer. 

c. the procedure when finding the purpose record - this is completely the same as <2, 3, 2>. Since what is 
necessary is to read the positional information of a record only once in order to look for the purpose record, 
the count of memory access is min in all methods. The information shows the location of the purpose record 
direct. 

d. from the segment number (information which shows the relative position on the truck of the record in an 
original CKD format) of the record in front of [ of the record which is going to carry out the format light for 
the check of the procedure track capacity at the time of a format light ] one, KL, and DL - back - calculate 
whether the light of the record of the size of which can be carried out. When a format light is carried out, 
the segment number of the record must be calculated and written to the record itself which carried out the 
light. The information which shows the location of the count field of the record must be added to the control 
information which surely holds the positional information of a record to coincidence. 

[0049] from the record of the beginning of the - record positioning :truck which leaves <3, 1, 1> and a 
gap: inter-record gap, and the gap between the fields - all -- all the record lead a. memory space from the 
record of the beginning of a record lead track capacity check:truck - although there is no addition of 
excessive control information, since it leaves an inter-record gap and the gap between the fields, and the 
truck image of a CKD format is left behind mostly as it is, memory space becomes close to max. However, 
since it does not say that the relative position of the record in a CKD format will be maintained positively, 
the part of ECC or padding does not need to add to memory space. Instead, the semantics which left the 
gap is lost not much. 

b. Since a gap exists also on memory in the ease of doing of data transfer between records and as for 
between the fields, when performing data transfer of the continuous field between channels, it not only 
counts up a memory address simply, but it needs to fly and reset the part of a gap. However, since there is 
no excessive control information, even if the single field straddles the block of FBA, the field is not divided 
on memory. 

c. It is almost the same as the procedure <1, 1, 1> when finding the purpose record. In order to find the 
purpose record, only the record count from the head of a truck to an applicable record needs to access 
memory. That is, the lead of the count field of each record is needed. After acquiring the count field of each 
record, in order to calculate the location of the purpose record from those KL(s) and DL, in addition to KL 
and DL, an inter-record gap and the gap between the fields are added, and it is [ what is necessary ] to just 
be crowded and is simple. 

d. the procedure at the time of a format light -- this is almost the same as <1, 1, 1>. Also in order to check 
track capacity, only the record count from the head of a truck to an applicable record needs to access 
memory. Although the gap remains as it is for the check of track capacity, parts, such as ECC and padding 
data, need to convert. Although ** track capacity is immediately known from a memory address if the same 
capacity is exactly amended by gap length including the part of ECC etc., this serves as <3, 2, 2> method. 
There is no control information which must be updated at the time of a format light. 

[0050] <3, 2, 2> and a gap : An inter-record gap, The relative position of each record by accommodation of 
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maintenance and track capacity checkigap length for the location of the first record contained in the block 
of FBA - record positioning which leaves the gap between the fields : A maintenance a. memory space inter- 
record gap, Although the gap between the fields remains Since gap length is adjusted and the relative 
position of each record is maintained with the original CKD format Memory space required after all is the 
same as <2, 2, 2>, and only the part which added the positional information of the first record contained in 
the track capacity of the original CKD format and the block of FBA is required for it. 

b. Since a gap exists also on memory in the ease of doing of data transfer between records and as for 
between the fields, when performing data transfer of the continuous field between channels, it not only 
counts up a memory address simply, but it needs to fly and reset the part of a gap like <3, 1, 1>. 
Furthermore, since it is divided by the positional information of the first record contained in a FBA block also 
on memory etc. when the block of FBA is straddled unlike <3, 1, 1>, even if it is in the single field, it is 
necessary to fly the part of the positional information like a skip defect, and to perform data transfer. 

c. It is completely the same as the procedure <2, 2, 2> when finding the purpose record. In order to look 
for the purpose record, only the count of the record which exists in from the record of the beginning of a 
block of FBA before the purpose record needs to access memory. Therefore, there are few counts of 
memory access than <3, 1, 1>. Most approaches of calculating the location of the purpose record from the 
location of the record of the beginning of a block of FBA are the same as <3, 1, 1>, and simple (what is 
necessary is just to add an inter-record gap and the gap between the fields to the size of the count field, KL, 
and DL pan rapidly). Moreover, since the relative position in a CKD format of each record is maintained also 
on memory, it is Set. The block of FBA with which the purpose record is contained from the value of Sector 
can be searched for correctly. 

d. the procedure at the time of a format light -- this is completely the same as <2, 2, 2>. Since the relative 
position in a CKD format of each record is maintained also on memory on the check of track capacity, if the 
address on the memory of the record which is going to carry out the format light is known (it understands 
in the procedure of c), on it, it is calculable whether the light of the record of the size of which can be 
carried out the back immediately. When a format light is carried out and the new count field is generated on 
a new FBA block, the information which shows the location of the count field of a top record must be 
written to the FBA block. 

[0051] <3, 2, 3> and a gap : An inter-record gap, Relative-position information, such as a segment 
number, on maintenance and track capacity check:each record for the location of the first record contained 
in the block of FBA - record positioning which leaves the gap between the fields : A maintenance a. memory 
space inter-record gap, Since it leaves the gap between the fields, mostly, the truck image of a CKD format 
is left behind as it is, and since the part of the positional information of the first record contained in the 
block of FBA is also required for an excess, memory space becomes close to max further. However, since it 
does not say that the relative position of the record in a CKD format will be maintained positively, the part 
of ECC or padding does not need to add to memory space. Instead, the semantics which left the gap not 
much is lost. 

b. This is completely the same as <3, 2, 2> in the ease of doing of data transfer. It is necessary to fly the 
part of a gap and to reset on memory as well as not only counting up a memory address simply, when 
performing between channels data transfer of the field which continued since the gap existed between 
records and as for between the fields but <3, 1, 1>. Furthermore, since it is divided by the positional 
information of the first record contained in a FBA block also on memory etc. when the block of FBA is 
straddled unlike <3, 1, 1>, even if it is in the single field, it is necessary to fly the part of the positional 
information like a skip defect, and to perform data transfer. 
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c. the procedure when finding the purpose record ~ this is completely the same as <3, 2, 2>. In order to 
look for the purpose record, only the count of the record which exists in from the record of the beginning of 
a block of FBA before the purpose record needs to access memory. Therefore, there are few counts of 
memory access than <3, 1, 1>. Most approaches of calculating the location of the purpose record from the 
location of the record of the beginning of a block of FBA are the same as <3, 1, 1>, and simple (what is 
necessary is just to add an inter-record gap and the gap between the fields to the size of the count field, KL, 
and DL pan rapidly). 

d. from the segment number (information which shows the relative position on the truck of the record in an 
original CKD format) of the record in front of [ of the record which is going to carry out the format light for 
the check of the procedure track capacity at the time of a format light ] one, KL, and DL - back - calculate 
whether the light of the record of the size of which can be carried out. When a format light is carried out, 
the segment number of the record must be written to the record itself which carried out the light. When the 
new count field is generated on a FBA block new to coincidence, the information which shows the location 
of the count field of a top record must be written to the FBA block. 

[0052] <3, 3, 2> and a gap : An inter-record gap, - record positioning: which leaves the gap between the 
fields -- the relative-position information on all records - maintenance and track capacity check: ~ by 
accommodation of gap length Since the relative position of each record is maintained with the original CKD 
format of the relative position of each record by accommodation of maintenance a. memory space ****** 
inter-record gap length Required memory space is fundamentally the same as the track capacity of the 
original CKD format like <3, 2, 2>. However, since the positional information of the record added as control 
information holds the part of not only the part of the record of the beginning of a block of FBA but all 
records as shown in <3, 2, 2>, its memory space also increases more than <3, 2, 2>, and it is all the 
maxes in a method like <2, 3, 2>. 

b. This is completely the same as <3, 2, 2>, and <3, 2, 3> in the ease of doing of data transfer. It is 
necessary to fly the part of a gap and to reset on memory as well as not only counting up a memory 
address simply, when performing between channels data transfer of the field which continued since the gap 
existed between records and as for between the fields but <3, 1, 1>. Furthermore, since it is divided by the 
positional information of the record contained in a FBA block also on memory etc. when the block of FBA is 
straddled even if it is in the single field, when it distributes and has the positional information of a record for 
every block of FBA unlike <3, 1, 1>, it is necessary to fly the part of the positional information like a skip 
defect, and to perform data transfer. 

c. It is completely the same as the procedure <1, 3, 3> when finding the purpose record, <2, 3, 3>, etc. 
Since what is necessary is to read the positional information of a record only once in order to look for the 
purpose record, the count of memory access is min in all methods. The information shows the location of 
the purpose record direct. Moreover, since the relative position in a CKD format of each record is maintained 
also on memory, it is Set. The block of FBA with which the purpose record is contained from the value of 
Sector can be searched for correctly. 

d. It is completely the same as the procedure at the time of a format light <2, 3, 2>. Since the relative 
position in a CKD format of each record is maintained also on memory on the check of track capacity, if the 
address on the memory of the record which is going to carry out the format light is known (it understands 
in the procedure of c), on it, it is calculable whether the light of the record of the size of which can be 
carried out the back immediately. When a format light is carried out, the information which shows the 
location of the count field of the record must be added to the control information which surely holds the 
positional information of a record. 
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[0053] Relative-position information, such as a segment number, on maintenance and track capacity 
check:each record for the relative-position information on all records - record positioning which leaves <3, 
3, 3> and a gap:inter-record gap, and the gap between the fields : A maintenance a. memory space inter- 
record gap, Since it leaves the gap between the fields, the truck image of a CKD format is left behind mostly 
as it is, and since the part of the positional information of all records is also still more nearly required for an 
excess, from <3, 2, 3>, there is still more memory space and it becomes close to max. However, since it 
does not say that the relative position of the record in a CKD format will be maintained positively, the part 
of ECC or padding does not need to add to memory space. Instead, the semantics which left the gap is lost 
not much. 

b. This is completely the same as <3, 2, 2>, <3, 2, 3>, and <3, 3, 2> in the ease of doing of data transfer. 
It is necessary to fly the part of a gap and to reset on memory as well as not only counting up a memory 
address simply, when performing between channels data transfer of the field which continued since the gap 
existed between records and as for between the fields but <3, 1, 1>. Furthermore, since it is divided by the 
positional information of the record contained in a FBA block also on memory etc. when the block of FBA is 
straddled even if it is in the single field, when it distributes and has the positional information of a record for 
every block of FBA unlike <3, 1, 1>, it is necessary to fly the part of the positional information like a skip 
defect, and to perform data transfer. 

c. the procedure when finding the purpose record - this is completely the same as <3, 3, 2>. Since what is 
necessary is to read the positional information of a record only once in order to look for the purpose record, 
the count of memory access is min in all methods. The information shows the location of the purpose record 
direct. 

d. It is completely the same as the procedure at the time of a format light <2, 3, 3>. from the segment 
number (information which shows the relative position on the truck of the record in an original CKD format) 
of the record in front of [ of the record which is going to carry out the format light for the check of track 
capacity ] one, KL, and DL - back - it calculates whether the light of the record of the size of which can be 
carried out. When a format light is carried out, the segment number of the record must be written to the 
record itself which surely carried out the light. The information which shows the location of the count field 
of the record must be added to the control information which holds the positional information of a record to 
coincidence. 

[0054] The comparison result of an all directions type mentioned above in the right half of drawing 9 was 
summarized. Four compare items mentioned above are indicated in the column of a "compare item." 
According to the significance, five steps of grade attachments are carried out to each compare item. 5 is the 
most important item and 1 is an item which is not not much important. Moreover, in each of this compare 
item, five-step evaluation was performed and the mark of one to five points are given to each conversion 
method. Five points were attached to the best conversion method about a certain compare item, and one 
point is given to the most inferior conversion method. Thus, the mark gave are totaled for every conversion 
method, and it is considering as the sum total score of the conversion method. The approach of a total has 
totaled what applied the value of the grade of the compare item to the prime spot of each compare item 
about all compare items. Therefore, it will be called the conversion method which was as excellent as the 
high conversion method of a sum total score. In drawing 9 , this sum total score gives * to the sum total 
score column of a conversion method higher than the conventional method. 
[0055] The sum total score of drawing 9 also has a much subjective field, and is a standard to the last. 
However, even if it shook some values of the grade of how to give mark to a trial or each compare item, the 
conversion method which becomes the conventional method and the score more than equivalent was the 
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same as drawing 9 too. Therefore, as long as it thinks according to this compare item, it is thought that it 
becomes a good standard. The reason to which the conventional method was not topping is the count of 
the memory access in the procedure when mainly finding the purpose record. In the conventional method, 
although the record of the beginning under block of FBA can be found by one shot, the record behind that 
must find and read the count field of a consecutive record in sequence from there. The reason the 
conventional method did not think this point as important can consider the two following points. 

(1) The method of the problem former of a unit with the positional information of a record supposes that it 
has the positional information of the first record contained in every [ of a FBA disk ] block (** sector) there. 
The size of the record of CKD recorded there by the actual SCSI disk to the magnitude of this block being 
about at most 1-2KB has most about 4KB. Therefore, it is thought that the CKD record with which one CKD 
record is actually contained in one FBA block after all ranging over two or more FBA blocks like drawing 10 
rather than the case where many CKD records to one FBA block are contained has more cases of one or less 
piece. Therefore, Set If Sector shows exactly even the FBA block with which the target record is contained, 
since the purpose record can be found by one memory access, the count of memory access will hardly 
increase also by this method, either. 

(2) In the method of the problem former of the place for a track buffer, although the emulator which 
performs such CKD-FBA conversion may be anywhere between a channel processor and a FBA disk (DKC 
will be sufficient, of course), the channel processor itself is performing the emulator. That is, he is seldom 
conscious of the large-scale system which used the disk cache as the base. Therefore, the memory for track 
buffers which develops a truck image also considers local memory of a channel processor the primary 
storage of the host CPU, and own. Thus, especially a track buffer is in own local memory of a channel 
processor, and when the channel processor performs a CKD-FBA emulation, even if there are a little many 
counts of memory access there, it seldom becomes a problem. 

[0056] Although it is thought that the point of the count of memory access was seldom conventionally 
thought as important from these points, the two above-mentioned points have conceived the following 
problems, respectively. 

(1) It is inefficient-like although the method of the problem former of a unit with the positional information 
of a record has the positional information of the first record contained in every [ of a FBA disk ] block (** 
sector) there. As shown in drawing 11 , when considering an array mold disk condition (RAID) with one set 
of four sets of data disks, and a redundancy disk which used the disk cache as the base, the unit of the 
read/write to a physical disk is a part for not a fine unit like the block of FBA but 1/4 which divided a part 
for one truck of CKD (for example, 48KB) into each data disk truck. Therefore, it is better to also have the 
positional information of a record every 1/4 truck of this from every FBA (refer to drawing 11 ). If it has 
positional information every 1/4 truck, since the positional information for one truck will be collected by four 
places, it also ends by these four places that a CKD record is divided by this positional information on 
memory. However, supposing it has the positional information of a record for every block of FBA like the 
conventional method, the fragmentation part of one truck will also become the number of the FBA block 
included on one truck. (1 block 2KB ~ ** - if it carries out ~ one truck ~ about 24 places) that is, if it is 
4KB of CKD record, 1-2 places will surely be divided among 1 record. This fragmentation part will be 
processed with the firmware (F/W) of disk storage control, unless special hardware (H/W) is prepared. 
Therefore, it supposes that it starts dozens ofmicrosec, and since the time amount which transmitting 4.5 
MB/sec, then 4KB of record takes in the transfer rate of a channel is 889microsec, it leads to engine- 
performance [ several % - about 10% per one record of] down. If positional information will be given every 
1/4 truck like drawing 11 in order to avoid this, since the CKD record count contained in it will increase 
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shortly, the count of memory access will increase by the conventional method. 
[0057] (2) Like the method of the problem former of the place for a track buffer, a track buffer is in own 
local memory of a channel processor, and when the channel processor performs a CKD-FBA emulation, even 
if there are a little many counts of memory access there, it seldom becomes a problem. However, naturally 
in the large-scale system considered on the assumption that a disk cache, a track buffer also comes on 
cache memory. Carrying out [ and ] data transfer of the truck image on cache memory between channels, 
transmitting to another track buffer becomes a big overhead in itself. On the other hand, since the 
emulation of CKD-FBA must be carried out to the real-time one in data transfer with a channel, the channel 
pass server (CPS) in DKC which manages data transfer with each channel will perform an emulation. 
Therefore, by the conventional method, in order to find the purpose record, each channel pass server will 
access frequently the track buffer on the cache memory which is a common area. Access to this cache 
memory is performed not only from a channel pass server but from a device side. That is, this cache 
memory is the bottle neck part of the system by which read/write is performed at high speed. Accessing 
such a part frequently in a fine unit becomes the cause which comes out so much and makes data transfer 
capacity of an internal bus low remarkably. Therefore, even if the amount of data of access to this cache 
memory increases a little, its method accessed at once is better. It is advantageous < case for the method 
conventional in that part not to become the lower top about mark a little, since it is above and the point of 
the count of memory access is also noted, but to get the high score from the conventional method in 
respect of this count of memory access. It is a thing in the conversion method which has adopted II-3>. 
[0058] Next, "the deletion approach of a gap and evaluation of memory space" are explained. Here, in case 
the truck image of a CKD format is developed on cache memory (track buffer) and it records on a FBA disk, 
it evaluates how many memory space differ concretely, respectively about three methods mentioned above 
about whether it develops on memory also including a gap. 

[0059] About whether in case the truck image of a CKD format is developed on cache memory (track buffer) 
and it records on a FBA disk, it develops on memory also including a gap, it is < case. All gaps also including 
I-l> and an inter-record gap will be deleted. 

< case It leaves only I-2> and an inter-record gap, and the gap between the fields is removed. 

< case It leaves I-3> and not only an inter-record gap but the gap between all the fields (ECC, padding, 
etc. remove). 

Three kinds of methods to say can be considered. Here, memory space (= the block count of a FBA disk) 
required to develop the truck image for CKD format 1 truck for every all directions types of these is 
estimated and examined [ measure and ]. However, < case I-2>, < case About I-3> < case III-2> 
mentioned above as a check method of track capacity (only the part of the eliminated gap between the 
fields, ECC, and padding lengthens an inter-record gap) When it combines with the method which maintains 
the relative position from the head of the truck of each record with the original CKD truck, the memory 
space of a truck image always becomes equal to the original CKD format. Therefore, it estimates about the 
case where adjustment of gap length is not performed here. 

[0060] In a CKD format, the number of gaps needs to specify track format, such as record count in the 
truck which estimates, in order to be dependent on the record count in 1 truck, the existence of key field, 
etc. and to estimate the size of the memory space by the existence of a gap. Here, as an extreme case, 
when the fewest [ there is most record count, and ], it estimates about four cases of drawing 12 , such as a 
standard case. All assume drawing 33 as a CKD format. Count of the record count per truck in each case is 
shown in drawing 13 , drawing 14 , drawing 15 , and drawing 16 . The formats 2 and 3 of drawing 12 were 
defined based on the investigation "work load type investigation of disk access", although not stated here. 
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Moreover, although the record size of a journal file is 200B-32KB, since the size used best is about 200B- 
300B, 200B is used by drawing 12 . 

[0061] In estimating memory space, it estimates on the following conditions here. 

(1) Use drawing 33 as a track format. 

(2) 0 padding for uniting with ECC of each field, a tooth space (X'FF), and 32B boundaries deletes. 

(3) Leave all the parameters of others of HA and the count field. 

(4) Don't estimate the capacity of control information for CKD-FBA conversion, such as positional 
information of a record, here. Since it is conditions different from the deletion approach of a gap again, this 
is estimated separately. 

After all, on memory, the contents of each field other than a gap estimate noting that they become like the 
part shown by X of drawing 33 . If the record count per truck for every estimated case is calculated, it will 
become like drawing 13 - drawing 16 . 

[0062] Moreover, the memory space estimate for every gap deletion approach is as follows. 
< case All gaps also including I-l> and an inter-record gap will be deleted. 

- Format 1 (case of the most record counts) 

size of HA Size of =40-12=28R0 Size of =ROC+ROD=(40-12)+l=29Rn =RnC+RnD=(40-12)+l=29 - 
therefore -- the capacity for one truck - HA+R0+Rnx93=28+29+29x93=2754- format 2 (type of a journal 
file) 

size of HA Size of =40-12=28R0 Size of =R0C+R0D=(40-12)+8=36Rn =RnC+RnD=(40-12)+200=228 -- 
therefore - the capacity for one truck - HA+R0+Rnx68=28+36+228x68= 15568- format 3 (paging, 
swapping, VSAM) 

size of HA Size of =40-12=28R0 Size of =R0C+R0D=(40-12)+8=36Rn =RnC+RnD=(40-12)+4096=4124 - 
therefore ~ the capacity for one truck ~ HA+R0+Rnxl0=28+36+4124xl0=41304- format 4 (case of the 
minimum record count) 

Size of HA Size of =40-12=28R0 Depending =R0 C+R0D=(40-12)+47988=48016, the capacity for one truck 
is HA+R0=28+48016=48044[0063]. < case It leaves only I-2> and an inter-record gap, and the gap 
between the fields is removed (ECC, padding, etc. remove). However, if gap length will be lengthened for 
the part and it will be made consistent even if it deletes the gap between the fields, ECC, a tooth space 
(X'FF'), padding, etc., memory space will become completely the same as the original CKD format. 
Therefore, deleted consistency doubling estimates in the case which is not performed here. 

- Format 1 (case of the most record counts) 

size of HA Size of =Gl+HA=504+(40-12) =532R0 Size of =G2C+R0C+R0D=248+(40-12)+l=277Rn 
=G3+RnC+RnD=216+(40-12)+l=245 - the capacity for one truck therefore 
HA+R0+Rnx93=532+277+245x93=23594- format 2 (type of a journal file) 

Size of HA Size of =Gl+HA=504+(40-12) =532R0 Size of =G2 C+RO C+R0D=248+(40-12)+8=284Rn It 
depends =G3+RnC+RnD=216+(40-12)+200=444. The capacity for one truck is the 
HA+R0+Rnx68=532+284+444x68=31008- format 3 (paging, swapping, VSAM). 
Size of HA Size of =Gl+HA=504+(40-12) =532R0 Size of =G2 C+RO C+R0D=248+(40-12)+8=284Rn It 
depends =G3+RnC+RnD=216+(40-12)+4096=4340. The capacity for one truck is the 
HA+R0+Rnxl0=532+284+4340xl0=44216- format 4 (case of the minimum record count). 
Size of HA Size of =Gl+HA=504+(40-12) =532R0 Depending =G2 C+RO C+R0D=248+(40-12) 
+47988=48264, the capacity for one truck is HA+R0=532+48264=48796[0064]. < case It leaves I-3> and 
not only an inter-record gap but the gap between all the fields (ECC, padding, etc. remove). If gap length 
will be lengthened for that part and it will be made consistent even if it deletes ECC, a tooth space (X'FF), 
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padding, etc. also in this case, memory space will become completely the same as the original CKD format. 
Therefore, deleted consistency doubling estimates in the case which is not performed here. 
- Format 1 (case of the most record counts) 

size of HA = Size of Gl+HA=504+(40-12) =532R0 Size of =G2 C+RO C+G2+R0D=248+(40-12) 
+224+l=501Rn = It depends G3+RnC+G2+RnD=216+(40-12)+224+l=469. The capacity for one truck is 
the HA+R0+Rnx93=532+501+469x93=44650- format 2 (type of a journal file), 
size of HA = Size of Gl+HA=504+(40-12) =532R0 Size of =G2 C+RO C+G2+R0D=248+(40-12) 
+224+8=508Rn = It depends G3+RnC+G2+RnD=216+(40-12)+224+200=668. The capacity for one truck 
is the HA+R0+Rnx68=532+508+668x68=46464- format 3 (paging, swapping, VSAM). 
size of HA = Size of Gl+HA=504+(40-12) =532R0 Size of =G2 C+RO C+G2+R0D=248+(40-12) 
+224+8=508Rn = It depends G3+RnC+G2+RnD=216+(40-12)+224+4096=4564. The capacity for one 
truck is the HA+R0+Rnxl0=532+508+4564xl0=46680- format 4 (case of the minimum record count), 
size of HA Size of =Gl+HA=504+(40-12) =532R0 =G2 C+RO C+G2+R0D=248+(40-12) 
+224+47988=48488 - therefore - the capacity for one truck - HA+R0=532+ - 48488= 49020 [0065] It 
is < case to drawing 17 . 1-l> - < case About three kinds of gap deletion approaches to I-3>, the memory 
space when developing four track format to formats 1-4 on memory, respectively is shown. Drawing 18 
expresses this with a graph. 

[0066] Every track format is <a case I-l> - < case so that drawing 17 and drawing 18 may show. Memory 
space is also mostly needed, so that there are many I-3> and gaps to leave. < case In I-3>, in order to 
leave all gaps, in every format, memory space almost equal to the capacity in the original CKD format is 
needed. < case where the gap between the fields is deleted When I-2> also takes the method with which 
only the part of the gap between the fields from which it deleted as a check method of track capacity, ECC, 
and padding lengthens an inter-record gap, and maintains the relative position from the head of the truck of 
each record with the original CKD truck, required memory space is < case. It becomes almost the same as 
I-3>. On the other hand, < case where all gaps are deleted at I-l>, memory space is small notably in the 
formats 1 and 2 especially with small record size. In the format 1 of 93 records, 16 - 1/17 of other methods 
and format 2 are also about 1/3. Thus, the following merits can be considered that there is little memory 
space for developing a truck image, and it ends (refer to drawing 19 ). 

(1) If the unit of management of cache memory is made into the finer unit (for example, the unit which 
writes to one data disk = a part for 1/4 truck ... 12KB) instead of a part (about 48KB) for one truck of CKD, 
the data of other trucks can be written to the surplus field of cache memory, therefore, the data of the truck 
of many in the same cache memory space -- it can hold ~ the improvement in a utilization factor of cache 
memory -- lengthening - **** ~ improvement in a hit ratio is expectable. 

(2) Also when writing the data to a physical disk, I hear that that there is little amount of data of the image 
for one truck, and it ends ends by the small amount of data, and there is. For example, if the data of the 
image for one truck end by one half of CKD formats, the data transfer to a physical disk will require data 
disks 1 and 2 and only a parity disk, and if it is not a format light, it is not necessary to transmit data to 
data disks 3 and 4. This is connected with unloading, such as each bus in a subsystem. However, although 
memory space ends few, control will become very complicated, if the field on a physical disk doubles and is 
not secured to maximum. After writing the data of other trucks to the field which was vacant also when 
writing the data to a disk just because the truck image on memory is the one half of a CKD format, when 
the truck is reformatted next and the amount of a truck image has increased, it becomes what carries out a 
light in search of the field which it stops could carry out the light of the truck image to the field to which it 
continued on the disk, and is vacant on the disk somewhere. Although it is more good if the free area of the 
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part physical disk is also effectively utilizable when the amount of data of a truck image becomes less, at 
least the merit of (1) and (2) is [ but ] attractive enough. 

As mentioned above, as a result of actually estimating the size of memory space, in the case where all gaps 
are left, and the case where all gaps are deleted, it turns out that the aperture of several times or more 
comes out [ required memory space ] depending on record count. 

[0067] Next, "the memory space estimate of the positional information of a record" is explained. As a 
method which positions the purpose record, it is < case. II-1>, and <case II-2> and < case Three methods 
of II-3> were held. It is < case among these. Each of other two methods except II- 1> is methods holding 
the control information which indicates the location of the record on memory to be the record itself 
separately. Here, it estimates at the control information for this positioning how much memory space 
(capacity on =FBA disk) is the need by the all directions formula. Here, it is < case. < case except II-1> II- 
2> and < case It estimates about II-3>. moreover, < case In II-3>, although there are an approach (for 
example, head of a truck) of the positional information of a record bundling up a part for all records, and 
holding to one place and the approach (for example, every - the information which shows the location of 
the record contained in the FBA block at the head of a FBA block is held) of holding dispersedly, it estimates 
about the approach of holding dispersedly here. The reason which is not estimated about the approach of 
bundling up a part for all records and holding to one place is as follows. Unless it finishes reading the data 
from the disk with which positional information is recorded even if it finishes reading the data from the disk 
with which the purpose record is recorded when an array mold disk unit like drawing 19 is considered and 
the data for 1CKD truck will be read from four sets of data disks, if positional information is collectively held 
by one place, the record location of the purpose record cannot be found and data transfer with a host 
cannot be started. Therefore, when a rotation synchronization is not able to be supported, or when [ even if 
it is supporting, ] a standby disk is added and the synchronization has collapsed, it leads to the increment in 
average rotational delay. 

[0068] Here, let estimated conditions be the following. First, 4 bytes of information per record as shown in 
the following figure shall be held as maintenance information per record. 

Record No.: It is record No. of the CKD record currently recorded. < case Although it is not necessarily 
indispensable on control in II-2>, it is especially < case. At II-3>, if it has this record No. in control 
information, even if it does not read the count field of an actual record one by one, the purpose record can 
be discovered by one shot. 

Sector value : The sector value in the case of memorizing as a CKD record is memorized. The comparison 
with the sector value specified by this sector value by the set sector command is attained. Moreover, it can 
ask for the relative position from the truck head of that record with this sector value, and the already 
consumed capacity can be judged. Since the sector consists of seven segments, it can calculate a segment 
number using this sector value. That is, it is segment number = sector value x7. 
Memory address: It is a byte address on the memory of the CKD record currently recorded. Since 
addressing can be carried out to 64KB if it 2B Is, a format of drawing 33 is enough. It does not ask whether 
the origin of the address is made into the head of a CKD truck, or it is made heads which are the 
management units of positional information, such as the every FBAblock, for the time being. 
[0069] Moreover, as a unit (unit holding the positional information of a record) which manages the 
positional information of a CKD record, it estimates about two cases of drawing 21 . It sets in the two 
above-mentioned cases, and is < case. II-2> and < case The memory space for having the positional 
information of the CKD record currently recorded about each of II-3> is estimated. The estimated result is 
as follows. 
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< case II-2> : Only the positional information of a top record is held. In this method, since only the 
positional information for every one management unit record is always held irrespective of the size of the 
management unit of positional information, the memory space for positional information is 4B for every 
management unit. 

< case II-3> : The positional information of all records is held. By this method, the record count of CKD 
which may be recorded there changes with magnitude of a management unit. Furthermore, what CKD 
record is recordable per management of a certain size is < case where record count increases most here 
although it is dependent also on the deletion approach of a gap. It estimates by adopting I-l> (all gaps 
being deleted). The size of Rn of the "format 1 (case of the most records) of < case I-l>" of "the deletion 
approach of a gap and evaluation of memory space" which the minimum memory space per one record at 
this time mentioned above shows that it is 29B. Therefore, the most record counts NR recordable for every 
size of each management unit are if memory space for positional information is set to alpha. NR= {(size of a 
management unit) -alpha} /29B ... (1) 

Moreover, since what is necessary is just to hang 4B on the record count NR, memory space alpha of the 
positional information per management unit is alpha=NRx4B. ... (2) 

It comes out and asks. When these two formulas are solved, it is NR= (size of management unit)/33 (below 
decimal point omission)... (3) 

It becomes. Therefore, alpha is also immediately called for by substituting for (2) types NR calculated by (3) 
formulas. However, since the record count in 1 truck does not exceed 94 pieces in the track format of 
drawing 33 (RO is included), the maximum of NR is also 94. If the above result is summarized, it will 
become like drawing 22 . 

[0070] in order to record a CKD record according to "the deletion approach of a gap and evaluation of 
memory space" which were mentioned above -- net -- the data field of the maximum of required memory 
space is the case where it is the longest, by 1 truck 1 record (only RO). this time - required memory space - 
- HA from drawing 17 - it doubles RO and becomes like drawing 23 . If capacity of the FBA disk prepared 
for one CKD truck is set to 48KB (12KBx4), the memory space which can be used for control information will 
become like a bottom type. 

in < case II-2>, it is said that memory space runs short irrespective of the size of a management unit - it is 
satisfactory. I-l> 1024x48-48044=1108 < case I-2> 1024x48-48796= 356 < case I-3> 1024x48-49020= 
132 - if this value is compared with the value (column of most right-hand side) of drawing 22 - < case On 
the other hand, < case < case where a management unit is large (management unit 2 size 12KB), and 
there is least memory space the case (1504B) where there is little memory space for positional information, 
and for a record, and it can be managed with II-3> Even if compared by I-l>, memory space about 400 B 
which can be used for positional information will run short. 

[0071] < case Since there is little II-3> and its count of memory access for looking for the purpose record is 
more promising than the conventional method (< case II-2>), it is necessary to consider a cure to this 
insufficiency. The following can be considered as this cure. 
Cure 1 The capacity reserved in per physical disk is increased. 

ex. If 12KB -> 13KB, 52KB, a next door, and lack will be solved for the capacity which can be used for one 

CKD truck at once Although a physical disk is [ 52 KB/CKD truck ] necessary and disk area becomes 

useless compared with 48 KB/CKD truck, since the cost of a physical disk has been decreasing, it is one of 
the effective approaches. 

Cure 2 The amount of control information required for per record is reduced. 

ex. 4B / record -> when it is 2B/record, the total memory space required for control information is set to 
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752B, and stops running short. 

Cure 3 The number of control information is reduced. 

ex. In the case of the management unit 2 (size 12KB), by this estimate, I think that the positional 
information of a maximum of 94 records is held every four management units. However, since the Max.94 
piece is required of the sum total of four management units in practice, it considers devising well and 
reducing the total capacity of control information. 

[0072] The result of "the memory space estimate of the positional information of a record" is as follows as 
mentioned above. < case In II-2>, memory space runs short and is satisfactory. < case Although it changes 
also with conditions in II-3>, the memory space which can be used for positional information will run short 
a little. < case Since there is little II-3> and its count of memory access for looking for the purpose record 
is promising, it is necessary to consider a cure to this insufficiency from now on. 
[0073] Next, "an improvement of the control system of the positional information of a record" is explained. 
The trouble of the control system of a previous estimate is as follows. In the "memory space estimate of the 
positional information of a record" mentioned above, the field of positional information was secured to every 
[ which manages the positional information of a CKD record ] unit (unit holding the positional information of 
a record) according to the maximum record number which may be recorded there. As shown in drawing 24 , 
when setting size of a management unit to 12KB, speaking concretely, a maximum of 94 CKD records may 
be recorded there. Since 4 bytes was estimated as positional information per record, the positional 
information field of only 4Bx94=376B had been estimated for 12KB of every management unit. The truck 
image of CKD truck 1 duty consists of 12KB of these four management units, and since data are distributed 
and recorded on four sets of these 12KB every data disks, the memory space of the positional information 
per CKD truck will be set to 376Bx4=1504B. However, in this, the field of the positional information for 4= 
94x376 record will be secured per CKD truck. In a format of drawing 33 , since the maximum record 
numbers of 1CKD truck are 94 records (it contains R0), even if the maximum record number which may be 
recorded on 12KB of each management unit is 94 pieces, respectively, every 94 records must have been 
recorded on coincidence by not no management units. Therefore, the field of the positional information for 
3= 94x282 record will be useless. 

[0074] Such a trouble is generated from it having made immobilization size of the positional information 
field within the management unit of a record. Since the field of memory where a CKD record can be written 
in also at the time of that control is easy and (2) format light since the size of the positional information 
field over which it must jump is fixed also when performing data transfer of the record currently recorded 
ranging over (1) management unit whenever it makes size of a positional information field immobilization is 
immobilization, advantages, like control is easy occur. As long as size of a positional information field is 
made immobilization, the size does not obtain a doubling colander to maximum, but has no choice but to 
secure [ every management unit ] for 94 records. On the other hand, although control only whose part of 
the record actually recorded as making size of a positional information field adjustable uses a positional 
information field is also possible, the above advantages will be lost fundamentally. Although it is 
indispensable to make adjustable size of the positional information field of each management unit in order 
to reduce the total capacity of positional information, it is important to avoid such a fault well. 
[0075] The improvement proposal which made size of a positional information field adjustable at drawing 25 
is shown. Hereafter, an improvement proposal is explained based on this drawing. In addition, the size of 
the management unit of the positional information of a record is dealt with henceforth about the case of the 
same 12KB as the size of the division unit to a data disk. In the same 1-2KB as the block (sector) size of the 
same FBA disk as the conventional method, it is because effectiveness is bad (for details, refer to "the 
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problem of a unit with the positional information of a record" mentioned above). Moreover, henceforth, as 
shown in drawing 25 , the thing of the positional information of a control frame and a record calls a record 
pointer the field where, as for the thing of the management unit of the positional information of a record, 
the thing of a frame and the field which actually records a CKD record records a record frame and control 
information. The points of this method are the following points. 

(1) Only the part of the record actually recorded uses a record pointer. Thereby, the size of a record pointer 
field can be managed per 1CKD truck and with 4bytex94=376byte at the maximum. 

(2) Hold the size of the control frame containing a record pointer as control information (control frame 
pointer of drawing 25 ) separately. Using this information, even if the size of a control frame serves as 
adjustable, it is not necessary to complicate control. 

(3) Record such control information (control frame) on the tail end instead of a head of each frame. 
Moreover, the record pointer in a control frame is also arranged in an order from back. (The record pointer 
corresponding to it in what has an actual record in front within a record frame comes back within a control 
frame) . Thereby, control at the time of a format light can also be performed easily. 

[0076] Hereafter, according to a motion of actual read/write, the approach of the point-to-point control of 
the record in a frame is explained to a detail to a slight degree. 

(1) If a frame is read from the (a) physical disk on cache memory at the time of lead/update light, CPS 
reads the control frame at the tail end. Although it does not understand at this time until it reads the size of 
a control frame, the suitable byte count at the tail end of a frame is read collectively for the time being. 
(The byte count read at this time needs to choose an optimum value by architecture, such as CPS, and 
cache memory, a bus.) For example, when tail end 32B of a frame will be read and the record count 
currently recorded in this frame is seven or less pieces, CPS can acquire the record pointer of all records by 
this one access. For example, when making 4KB size into most record sizes, since the record count in one 
frame is three or less pieces, in most cases, all record pointers can be acquired by this one cache memory 
access. 

(b) From the memory address in the control frame pointer at the tail end of the read control frame, the 
control frame was still read, and it has left it, or can judge in no. If it has read and left the control frame, 
CPS will read it. By this, even when CPS is the worst, all record pointers can be acquired by two memory 
accesses. 

(c) Next, find the memory address on the frame of the purpose record from the argument of the search 
sent by the host, and the acquired record pointer (it means that orientation was established now). 

(d) Compare with the memory address of the purpose record the size of the count field, the value (memory 
address at the tail end of the purpose record) which added KL and DL, and the memory address which 
shows the head of the control frame in a control frame pointer before starting data transfer among hosts. 
When the memory address at the tail end of the purpose record is eating into the control frame, after CPS 
carries out an end halt of the data transfer with a host before a control frame and advances a memory 
address to the head of the following frame, it performs control which resumes data transfer with a host. If 
the tail end of the purpose record is settled in the record frame, the above control is unnecessary, and CPS 
can be completed, without interrupting the data transfer of the purpose record on the way. 

(e) Since the following record is continuing on memory as it is succeedingly when the command of 
lead/update light system is taken out from a host, even if it does not use a record pointer, data transfer can 
be continued as it is. However, the comparison of the memory address at the tail end of a record and the 
start address of a control frame must be performed for every record. 

[0077] (2) If a frame is read from the (a) physical disk on cache memory when adding a record within the 
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same frame at the time (2.1) of a format light, CPS reads the control frame at the tail end. 

(b) Investigate a control frame pointer and acquire all record pointers. 

(c) Next, find the memory address on the frame of the purpose record from the argument of the search 
sent by the host, and the acquired record pointer (it means that orientation was established now). 
The above (a) - (c) procedure is the same as the time of lead/update light. 

(d) Write sent by the host It investigates whether track overrun is generated from the value of the count 
field of CKD. (This detailed procedure is separately explained as "a check method of track capacity".) When 
generating track overrun, even the track overrun point performs data transfer by subsequent control, and 
control which reports track overrun to a host is performed. If the check of track overrun finishes, the 
memory address which shows the head of the control frame in the control frame pointer which CPS holds by 
itself will be 4B Reduced (4B escape of a control frame is done), and the record pointer of the record added 
still more newly will be added to the head of the control frame which CPS holds. 

(e) Write The memory address at the tail end of the record newly added from the value of the count field of 
CKD is calculated, and it compares with the memory address in the control frame pointer updated by (d). 
When the memory address at the tail end of a new record is eating into the control frame, after CPS carries 
out an end halt of the data transfer with a host before a control frame and advances a memory address to 
the head of the following frame, it performs control which resumes data transfer with a host. If the tail end 
of a new record is settled in the record frame, the above control is unnecessary, and CPS can be completed, 
without interrupting the data transfer of a new record on the way. 

(f) Since the following record is continuing on memory as it is succeedingly when the WriteCKD command is 
taken out from a host, even if it does not use a record pointer, data transfer can be continued as it is. 
However, the comparison of the memory address at the check of track overrun, renewal of a control frame 
pointer, addition of a record pointer, and the tail end of a record and the start address of a control frame 
must be performed for every record. 

(g) When a command is completed, write out the control frame after updating which CPS held on cache 
memory. 

[0078] In addition, in a case as shown in drawing 26 , when it is going to add a record and a record pointer 
is added into the succeedingly same frame just because 3 bytes of record frame is vacant, a record pointer 
will eat into the posterior part of a front record. That is, when the availability of a frame is 4 bytes or less, 
into the same frame, a new record cannot be added but must use the following frame. Thus, it is vacant 
and having included into the control frame and having managed tends to give [ which has been produced / 
a jump of the control frame at the time of the data transfer of (e) etc. ] a cutting tool (4 bytes or less). 
Therefore, the memory address in a control frame pointer will show this empty cutting tool's start address. 
The offset (0-4 bytes) from this empty cutting tool's head to the start address of a record pointer is held as 
control information in a control frame, in the case of acquisition of the record pointer of (b), lengthens this 
offset value from the memory address in a control frame pointer, and should just ask for the start address 
of a record pointer. 

[0079] (2.2) When writing a record newly [ when writing a record first within the same frame ] in a format 
light on the case where it reformats completely newly from the head of a truck, and the frame, on which 
one was not recorded for the record, CPS will generate a control frame newly. Therefore, the establishment 
activity of the orientation by acquisition of the control frame of (a) - (c) of (2.1) is unnecessary in this case. 
The check of the track overrun of (d) is performed like (2.1). 

(e) If the check of track overrun finishes, CPS will generate a control frame pointer (the start address of a 
control frame shows the place for one record pointer.) on its memory, and the record pointer of the record 
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written still more newly will be written to the head of the control frame which CPS holds. 
(0 Write The memory address at the tail end of the record newly written from the value of the count field of 
CKD is calculated, and it compares with the memory address in the control frame pointer generated by (e). 
When the memory address at the tail end of a new record is eating into the control frame, after CPS carries 
out an end halt of the data transfer with a host before a control frame and advances a memory address to 
the head of the following frame, it performs control which resumes data transfer with a host. If the tail end 
of a new record is settled in the record frame, the above control is unnecessary, and CPS can be completed, 
without interrupting the data transfer of a new record on the way. 

(g) It is Write from a host succeedingly. When the CKD command is taken out, it becomes being the same 
as that of (2.1). 

(h) When a command is completed, write out the new control frame which CPS held on cache memory. In 
processing of a format light system, unless it is after the record count recorded on the frame is known, the 
size of a control frame is not decided. Therefore, it will be understood that it should be begun [ in / for a 
control frame / the head of a frame ] from where [ of a frame ] to write the first record. 

By this method, the control frame has avoided such a problem by beginning to write from the tail end of a 
frame by beginning to write a record from the head of a frame as mentioned above. 
[0080] Next, memory space of positional information with this improvement proposal is estimated. It 
estimates about the case of the management unit 2 of drawing 22 among the cases estimated by the 
"memory space estimate of the positional information of a record" mentioned above about the memory 
space of positional information with this improvement proposal, and an improvement effect is seen. The 
management unit (frame) size of this case is 12KB, and record count has estimated memory space about 
the case where they are 94 records / CKD truck with which positional information (record pointer) increases 
most. In this case, although based also on the deletion approach of a gap, in the case where all gaps are 
deleted, all records are settled in a one-eyed frame (refer to "the deletion approach of a gap, and evaluation 
of memory space"), at this time, with this improvement proposal, 94 pieces and one control frame pointer 
have a record pointer in the control frame of a one-eyed frame, and there is especially no control 
information in other frames (rather than ~ other frame itself is not needed). Therefore, memory space 
required for control of positional information is 4Bx95=380B. The comparison with this result and other 
cases estimated by "the memory space estimate of the positional information of a record" is shown in 
drawing 27 . < case II-2> is the conventional method and is a method only holding the location of the 
record located in the head of each FBA block (here frame). < case an improvement II-3> is a method 
holding the positional information of all records, and according to a book - the front -- it is a formula. < 
case II-3> ** is this method. 

[0081] as "the memory space estimate of the positional information of a record" was shown, in order to 
record a CKD record ~ net — the data field of the maximum of required memory space is the case where it 
is the longest, by 1 truck 1 record (only R0). At this time, if required memory space is quoted from drawing 
23 , it will become like drawing 28 . If capacity of the FBA disk prepared for one CKD truck is set to 48KB 
(12KBx4 set), the memory space which can be used for control information will become like a bottom type. 
< case [ ] ~ I-3> 1024x48-49020= 132 - except < case I-l> which all deletes a gap as compared with this 
value and memory space 380B of the positional information of < case II-3> ** of drawing 27 , it seems that 
memory space becomes less insufficient. I-l> 1024x48-48044=1108 < case I-2> 1024x48-48796= 356 < 
case However, the upper value is 1 truck 1 record to the value of drawing 27 being a value in case record 
count of memory space of positional information (control frame) increases most by 94 records, and it is a 
value in case the memory space for a CKD record is max. With this improvement proposal, if record count 
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decreases, the memory space of a control frame will also decrease proportionally and it will end with the 
case of 1 truck 1 record by 20B (one record pointer, four control frame pointers). After all, this improvement 
method will be sufficient for memory space about all cases, ((however, less insufficient) If the method 
which lengthens a gap and adjusts a part to have deleted [ padding / ECC, ] is taken as a check method of 
track capacity in order to hold the relative position of < case III-3>, i.e., a CKD format of each record, 
memory space, such as a case of 94 records, may become) The memory access for positioning of the 
purpose record can also be managed with one - 2 times per frame again. Once CPS acquires a control frame 
from cache memory at this time, since CPS should just use this acquired control frame in next control, the 
memory access for control is unnecessary. What is necessary is to update the control frame which CPS 
acquires and just to write out to cache memory finally, also when the configuration of the record in a frame 
changes in a format light etc. That what is necessary is just to check the memory address in the control 
frame pointer with which CPS holds jump control of the control frame under data transfer with a host, the 
control at the time of a format light, etc., since such actuation is performed in the time amount of an inter- 
record gap, it does not become an excess head. As mentioned above, this improvement method can say 
that the early purpose attained enough. 

[0082] Next, "the check method of track capacity using a segment number is examined." As the three 
points by which a CKD-FBA conversion method is characterized, although the check approach of the 
positioning approach <III> track capacity of the deletion approach <II> record of the <I> gap was raised, 
especially here, it is < case about the check approach of the track capacity of <III>. The actual control 
approach is explained about the method which checks track capacity using the segment number of III-3>. 
In addition, about the check approach of the track capacity of <III>, it is < case. III-1> and < case III-2> 
and < case Three methods of III-3> were going up. First, a prerequisite is considered as follows. A segment 
number uses 32B as one segment like drawing 35 . A segment number shall use the absolute segment 
number (ASN) which it **ed in an order from 1 (refer to drawing 29 ). Moreover, all the figures to be used 
use a decimal number. 

[0083] Next, the control approach is explained. The following two points are first considered as a statement 
of principles. 

(1) Since the segment number of the home address HA can be written from S/W, two kinds, the case 
(ASN=17) where HA is in the usual location, and when HA is Mov(ing) (ASN=23), shall be supported. 

(2) Since neither a segment number nor SC (skip control) can be written from S/W about other records 
containing the other R0, there shall be neither Move nor Split. 

(1) Based on how to give a segment number, next the above-mentioned statement of principles, the 
segment number of each record shall be given as follows. 

(a) what converted absolutely into the segment number the value in which the segment number of HA is 
written from S/W ~ following - ASN= - it is referred to as 17 or 23 (of course, it is made into ASN=17 at 
the time of initialization.). 

(b) The segment number of R0 is always set to ASN=26 irrespective of the segment number of HA. 

(c) Define the segment number of the record after Rl (Rn) by the bottom type. 

- When key field are in a front record (Rn-1) and there are no key field in the record (Rn-1) of ASN+ 
[(KL+12) /32]+[(DL+12) /32]+22, and [ of ASN=Rn -1 of Rn ] a front, It corrects ASN+[(DL+12) /32]+of 
ASN=Rn -1 of Rn 15. The byte count of ECC and a tooth space and 32 12 The byte count of a segment, the 
number of segments of 22G2 (224B), G2 (224B), G3 (216B), and the count field (40B), and the number of 
segments of 15G2 (224B), G3 (216B), and the count field (40B) ~ it is - [] ~ inside is considered as the 
below decimal point up valuation. 
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[0084] (2) Check track overrun by the bottom type using the segment number for which it asked by the 
check approach (1) of track capacity (track overrun), and KL and DL which are sent by the host. If the 
bottom type is filled, it OKs, and it will become track overrun if it is not filling. 

- When key field are in the record (Rn) to add and there are no key field in ASN+[(KL+12) /32]+ 
[(DL+12) /32]+14 <=1533 and the record (Rn) to add of Rn, ASN+ [(DL+12) /32] of Rn -- +7<=1533 
however the number of segments of 14G2 (224B), the number of segments of 7G2 (224B), and 1533 -- the 
number of the maximum segments - it is ~ [] - inside is considered as the below decimal point up 
valuation. 

[0085] When the above is summarized, the procedure of the check of the track overrun at the time of a 
format light is as follows. It asks for the segment number of the record to add according to the procedure of 
(1). 

- Confirm whether, according to the procedure of (2), the record to add starts track overrun from KL.DL 
sent by the value and host of the segment number for which it asked. The same formula is used for it, 
although HA will Move each type of the above (1) and (2) and it will not be. That is, although HA will Move 
on an imagination CKD truck and it will not be by this method as shown in drawing 30 , all defects will be in 
the tail end of a truck irrespective of the value of SC in HA (skip control). Since the need of caring about the 
value of SC (skip control) in being able to use the always same formula with the check of track overrun by 
making it such control is lost, control becomes very simple. Whenever it has shifted R0 in accordance with 
Move of HA, at the time of the check of track overrun, the segment number of HA of the head of a truck is 
read and checked, or the need of holding and managing SC (skip control) also in each record comes out like 
an actual disk. Fundamentally, since the activity in the gap at the time of a format light is the direction 
which increase in number compared with the conventional disk control, such as a check of the track overrun 
of (2), the part made simply should be made simple. 

[0086] As mentioned above, the approach of the check <case III-3> of the track capacity which used the 
segment number is realizable by comparatively simple control. Therefore, conventional method < case Even 
after changing the truck image of a CKD format into FBA like the approach of III-2>, it is controllable, even 
if it adjusts gap length and does not maintain the byte position from the head of the truck of each record by 
force with the original CKD truck. The segment number itself is < case where it is positively used since the 
support on a S/W interface is required (if attached to HA at least). The approach of III-3> < case where 
only an amount equivalent to the original CKD format must hold gap length compared with III-2>, it is 
remarkably advantageous in the use effectiveness of cache memory when especially record size is small 
("the deletion approach of a gap, and evaluation of memory space"). Moreover, < case which calculates the 
remaining capacity of a truck by reading KL.DL of all records To III-1>, it is advantageous in respect of the 
count of access of memory, and is the most promising method. 

[0087] As the three points by which a CKD-FBA conversion method is characterized, the check approach of 
the positioning approach <III> track capacity of the deletion approach <II> record of the <I> gap was 
raised, and the following examination has so far been performed about each. 

- In - "the deletion approach of a gap, and evaluation of memory space", memory space was evaluated 
about the deletion approach of the gap of <I>. Consequently, < case where all gaps are deleted It turned 
out that the method of I-l> is advantageous. 

- Memory space for positional information was estimated about two methods which hold the positional 
information of a record by - "the memory space estimate of the positional information of a record" about the 
positioning approach of the record of <II>. Consequently, it is < case at the point of the count of memory 
access. < case made more advantageous than II-2> (only the positional information of the record of the 
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beginning within a FBA block is held) If II-3> (the positional information of all records is held) remained as 
it was, it turned out that the memory space for holding the positional information of a record increases too 
much. 

- It is < case by "improvement of the control system of the positional information of a record" there. It 
examined whether the improvement of the memory space of II-3> would be possible. Consequently, it is < 
case by devising the control approach. It turned out that memory space for II-3> to also hold the positional 
information of all records can be made sufficiently small. 

- It is -< case about the check approach of the track capacity of <III>. III-3> (the relative-position 
information on a CKD format of each record is held using a segment number etc.) a part with an 
unnecessary gap - "examination of the check method of track capacity using a segment number" examined 
feasibility [ being advantageous ]. Consequently, it was easy to check track capacity using a segment 
number, and it also showed the concrete procedure. 

[0088] As shown in above drawing 19 which carried out the examination result above-mentioned, it turned 
out that the method <1, 3, 3> which is getting the high score most is employable. Especially, since this 
method deletes a total gap as the deletion approach of a gap, when record sizes, such as a journal file, are 
small, there is little memory space for storing a truck image, and it ends. Since the method holding the 
positional information of all records is adopted as a positioning method of a record, there are few counts of 
memory access for looking for the purpose record, and they end. However, < case examined by 
"improvement of the control system of the positional information of a record" in order to lessen memory 
space for holding positional information It is necessary to adopt II-3> **. Since it is the method which uses 
a segment number as a check method of track capacity, there is no need, therefore concomitant use with 
the approach of deleting a total gap of the gap for maintaining with a CKD format of the relative position of 
each record is attained as the deletion approach of a gap. It does not judge only by the size of a score but 
the comparison with a method <1, 3, 3> is performed about other methods which are getting the high 
score. 

[0089] <2, 3, 2> ... In 54-point drawing 9 , as compared with <1, 3, 3>, a segment number was not used 
for the method <2, 3, 2> which is the runner-up by the check approach of track capacity, but it has taken 
the method which adjusts the gap length who is the conventional method and maintains the relative 
position in a CKD format of each record also on memory. Therefore, a total gap cannot be deleted but the 
deletion approach of a gap serves as a method which leaves some gaps inevitably. Since the good point of 
this method is maintained while the relative position of each record has been a CKD format, it is not 
checking track capacity according to it in calculating a segment number **** at the time of a format light. 
Therefore, the segment number itself is omissible, in order for a bad point to lengthen gap length and to 
maintain the relative position in a CKD format of each record ~ the track capacity on memory ~ always -- 
almost - a CKD truck ~ it is becoming required 1 duty. Especially, this leads to use effectiveness 
aggravation of cache memory, and load increase of the internal bus at the time of a staging/destaging, 
when record sizes, such as a journal file, are small. Moreover, although the method holding the positional 
information of all records is used together as a positioning method of a record, a record size may serve as 
an insufficient memory space very much by the minimum in the improvement approach examined by 
"examination of the check method of track capacity using a segment number" in the case of 94 records / 
truck of the most numerous [ record count ]. moreover - although the positioning method of a record 
differs from the conventional method in this method ~ the check method of track capacity ~ the 
conventional method - it remains as it is. 

[0090] <2, 3, 3> ... the 53-point this gentleman type is the same as <1, 3, 3> except leaving a part of gap. 
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Therefore, since it is not used especially even if it leaves a gap, it is the method which does not have the 
semantics which leaves a gap and does not have the necessity adopted specially compared with <1, 3, 3>. 
By the above-mentioned explanation, although premised on the array mold disk unit (RAID), also when 
using the usual disk unit, it states that the method of <1, 3, 3> is employable here. 

- That the size of the memory space by the deletion approach of a gap is greatly concerned with the use 
effectiveness of a cache about the deletion approach of the gap of <I> is < case where it is the same even 
if it is RAID and there is nothing, and all gaps are deleted from this point. There is no change in the method 
of I-l> being advantageous. 

- It is better to perform data transfer of the amount which is one bus acquisition and which was collected 
the grade, in order to make a high transfer rate easy to lower the load of a bus about the positioning 
approach of the record of <II>, and to take out. That is, the positional information of a record also has the 
direction more advantageous than the method which accesses the count field of each record each time 
which can be accessed collectively. Therefore, < case with few [ approach / of a record / positioning ] 
counts of memory access The direction of II-3> (the positional information of all records is held) is < case 
of the conventional method. It is more advantageous than II-2> (only the positional information of the 
record of the beginning within a FBA block is held). 

- About the check approach of the track capacity of <III>, even if this is also no longer RAID, there is no 
change in the method with an unnecessary gap being more advantageous on the use effectiveness of a 
cache. Therefore, < case III-3 > of the conventional method From III-2> (gap length is adjusted and the 
relative position in a CKD format of each record is maintained also on memory), it is < case, (the relative- 
position information on a CKD format of each record is held using a segment number etc.) a part with an 
unnecessary gap ~ advantageous ~ it is - it is good as. 

[0091] Next, the command emulation method in CKD-FBA conversion is examined. Here, based on the 

concrete conversion method mentioned above, the implementation approach in this CKD-FBA conversion 

method is examined for every command typical [ on an actual S/W interface ]. 

[0092] 1. SET 1 byte of sector information is retrieved for reception and a sector from a SECTOR 

<function> channel. 

(Sector information: X'00' - X'DD, XT-F') 

<Implementation method> In this disk subsystem, a sector value is used in order to know in which frame 
the purpose record exists first among the frames which divided the CKD truck into four. After a frame is 
found, high positioning of precision can be performed more by comparing the segment number and this 
sector value of each record currently written to the record pointer in a control frame (although the outline of 
a frame and a control frame, or a record pointer was shown in drawing 25 , improve " refer for the control 
system of the positional information of "record to for details). 

0 count of the frame in which the purpose record exists — by the actual CKD disk, since the amount of one 
sector consists of 224 bytes, the absolute byte address which is equivalent to it on the truck of a CKD 
format from a sector value is calculable immediately. However, since a gap, ECC, padding, etc. are deleting 
and recording on a frame, unless it converts the part to have deleted, it is not known in which frame the 
absolute byte address is included. It depends for this eliminated daily dose also on record count. 
[0093] Hereafter, count of the frame in which the purpose record exists is explained. On a frame, it does 
not become settled what byte is deleted from the truck of a CKD format, if it is not decided that the track 
format on a frame will be a detail, but supposing it is a format like drawing 33 , the byte count deleted on 
the frame for every field will become like drawing 31 . Since the record of an individual (record number 1 of 
the purpose record) exists except for R0 in front of the purpose record, the location on the truck of the CKD 
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format shown with a sector value is equivalent to the location expressed with byte-count BC1 of a bottom 
type from the head of a truck on a frame. 
BCl=224x sector value- 1038-752x (record number 1) 

Moreover, in order to record the record of only this, on a frame, the record pointer for record count (RO is 
put in and it is a record number individual) is required. Since one record pointer is made into 4 bytes, byte- 
count BC2 included also at this rate becomes like a bottom type. 

If 4 bytes of control frame pointer is removed on one BC2=BCl+4x record number frame, since it can do 
12KB-4B record also including a record pointer, it is expectable that the location equivalent to a set sector 
value exists in the Nth frame called for by the bottom formula. 
N=[BC2/12284] 

however, [] - inside is considered as the below decimal point up valuation. If these formulas are 
summarized to one, it will become like a bottom type. 
N= [(224x sector value-286-748x record number) /12284] 

however, [] ~ inside is considered as the below decimal point up valuation. Moreover, it is referred to as N= 
1 when it becomes a negative value. Since the byte counts deleted on the frame therefore differ correctly in 
the byte count which is carrying out zero padding at KL and DL in order to make [ whether key field exist in 
each record, and ] it the integral multiple of 32 again, an upper type turns into a rough type to the last. By 
the upper formula, since it has assumed and calculated about the part of such an indeterminate so that the 
byte count deleted may become max, the number of the frame for which this asked actually becomes the 
inclination which shows the front also for a twist. Therefore, what is necessary is just to look for the 
following frame, when the purpose record does not exist in the frame for which it asked by the upper 
formula. However, the precision of this formula is good from the first at size 12KB of a frame, and since an 
amount with error is 286 bytes (224+31+31) at the maximum per record to it, it does not usually have a 
problem. 

[0094] Moreover, it is SEARCH, even if the SEARCH command does not come or it is the SEARCH command. 
Since it was KEY, when a record number is not obtained, it will give up specifying a frame and the segment 
number of the record in the frame (for example, frame which the staging completed first) of arbitration will 
be investigated (refer to the procedure of the following term). 

0 With the procedure on retrieval of the purpose record, when the frame in which the purpose record exists 
is specified, the rest investigates the record pointer in the frame, and should just look for the purpose 
record (a detailed procedure is "improvement of control system of positional information of record" 
reference). First, the sector value currently recorded into the record pointer in an order from the record 
pointer (it is in the tail end in a control frame) of the record of the head of the frame is investigated. And 
the record pointer of the first record with a larger sector value than the sector value sent from the channel 
is found. If all the records in this frame have only the sector value smaller than the sector value sent from 
the channel, the same actuation is performed to the following frame. If the record pointer of the first record 
which fulfills conditions is found, the count field of the argument and record of the continuing SEARCHID 
command is compared, and if in agreement, orientation will be established on the record. If not in 
agreement, the comparison with the count field of the following record is repeated, orientation is 
established on the record which was in agreement with the argument first, and it moves to the following 
command (refer to a "SEARCH IDEQ [ 4. ]" command about the case where the record which searches and 
is in agreement to the last of the logic truck of CKD is not found). In addition, although you may progress to 
the following command immediately when hit checking by the SEEK command to precede shows that the 
purpose truck already exists on a cache (at the time of a hit) Even if it has hit, when some trucks exist on a 
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cache and the time of a mistake hit or the frame in which the purpose record is contained does not exist on 
a cache After returning only a channel end CE, once disconnecting from a channel and carrying out the 
staging of the target frame from a physical disk, the device end DE will be returned and it will progress to 
the following command. 

[0095] 2. SEARCH IDENTTFIRE 5 bytes of SEARCH information is compared with CCHHR of the count field 
(the R0 field is also included) read from reception and a device from an EQUAL <function> channel, 
implementation method> OSET By actuation shown by "1. SET SECTOR" when it chained from the 
SECTOR command, orientation is established on the record which corresponded. With an actual CKD disk, it 
is SET. After SECTOR, if CCHHR of the record found to the beginning is not in agreement, an inequality 
report is carried out (CE, DE), a host uses the transfer in channel TIC together, and it is SEARCH again. ID 
It waits to publish the EQ command. However, as "1. SET SECTOR" showed in this subsystem, it is 1 time of 
SEARCH. ID The whole truck will be able to be searched by the EQ command. If it says from the strict 
nature of an emulation, it will be one SEARCH to the last. ID Although the EQ command should perform 
only the search of one record, since especially the merit by doing so cannot be considered, I think that the 
method of a package search shown by "1. SET SECTOR" from the point of processing effectiveness may be 
used. SET If the multi-truck bit is set when there is no record which is in agreement with back from the 
sector specified by SECTOR, an inequality report (CE, DE) will be performed. However, when the record 
itself does not exist, a head switch is carried out on the next truck as it is. SET It is No, if the record which 
returns to the record (R0 is included) of the beginning of the frame of the beginning of the same truck, 
repeats a comparison, and is still in agreement is not found when the purpose record is not found in back 
from the sector specified by the SECTOR command (it contains also when a record does not exist) and a 
multi-truck bit is not set, either. Record Found is reported. 

0 READ, WRITE, a SEARCH system command, or SPACE The command preceded when it chains from the 
COUNT command compares CCHHR to the following record which was carrying out orientation. In this case, 
since orientation is already established, it is SET. The one record as follows of the record which is searched 
like the CKD disk of thing unlike the case where it chains from the SECTOR command is better. When the 
record does not exist more back than the place which was carrying out orientation, if the multi-truck bit is 
set, and it moves to the next truck and is not set, it returns to the head of the same truck and compares 
with it. However, it is No when saying to the last of a truck once again within the same CCW chain. 
RecordFound is reported. 

0 others - although search actuation is performed to the record discovered first by the actual CKD disk in 
this case on a current truck when it is the head of the chain from a command, or a chain, and also it always 
searchs in an order from R0 in this subsystem - "the case where it chains from a SET SECTOR command" - 
being the same . When the mistake hit is carried out and the staging was not completed, or when the multi- 
truck bit has left and the next truck is carrying out the mistake hit, a staging is made to complete by this 
command. Moreover, the access truck of the last to the volume must always be kept in mind for recognition 
of the present truck when the SEEK command does not precede. 

[0096] 3. READ The information on the data field read from the DATA <function> disk is transmitted to a 
channel. 

implementation method> OREAD, WRITE, a SEARCH system command, or SPACE When it chains from the 
COUNT command, the information on the first data field which exists after the field which orientation had 
established on the frame is transmitted to a channel, and orientation is maintained. More back than the field 
which orientation had established, if the multi-truck bit is set when a data field does not exist, the data field 
of Rl (the next command of R0) of the next truck will already be transmitted. If the multi-truck bit is not 
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set, a head switch is not carried out but the data field of Rl of the same truck is transmitted (when 
transmitting the data field of RO, it is only the case where it chains from the Search system command with 
which were satisfied of the comparison of the RO field, or the SPACE COUNT command which bypassed 
ROC). 

0 others -- since it is in the condition which orientation has not established when it is the head of the chain 
from a command, or a chain, it is not fixed which record an actual CKD disk also detects. Therefore, the 
information on the data field of Rl (the next command of RO) is especially transmitted, and it is satisfactory 
each time (if Rl exists). After a transfer establishes orientation as it is. If Rl does not exist and the multi- 
truck bit is set, the data field of Rl of the next truck will be transmitted (while the address mark has not 
been found, it corresponds, when the index has been detected). It is No if the multi-truck bit is not set. 
Record Found is reported. Of course, first, when the next truck does not exist on a cache, after carrying out 
a staging, data transfer is carried out to a channel. It is RD to the truck which accessed the last in the same 
volume when the SEEK command did not precede within the same CCW chain. The DATA command is 
executed. 

[0097] 4. WRITE COUNT KEY AND The information received from the DATA <function> channel is written 
in on a disk as the Rn field (except for the RO field). 

< Implementation method> This command is SEARCH which corresponded. ID EQ command (RD D, RD KD, 
WR D, or WR KD may continue), SEARCH all whose keys corresponded KEY EQ command (RD D or WRD 
may continue), WR RO command or WR Since it becomes command rejection except when it chains from 
the CKD command, when this command is executed, orientation has surely been established already as a 
matter of fact. Therefore, if information is received from a channel, the following operation will be 
performed immediately (refer to drawing 25 ). 

(1) ** which gave other information on the count field of Rn-1 0 for CCHHRKLDL of Rn to reception and it 
from the receipt channel of the count field. Yet, it does not write out on a cache. As other information on 
the count field of Rn, they are SC (skip control), SN (segment number), PA (physical address), F (flag), etc. 
Since SC does not support skip control in this subsystem, it only writes constant value as a matter of fact 
(however, the secured direction feels that there is likely to be a use of the future something only for area). 
It calculates and writes in from the value of SC of the record which also precedes SN (refer to the 
examination of the check method of track capacity which used "segment number" for the count approach). 
Moreover, a sector value is also calculated from this value to coincidence, and it writes in the record pointer 
in a control frame by (3). PA and F are good with the same value as HA. 

(2) from KL and DL which were received from the check channel of track overrun, and a segment number -- 
since - investigate whether track overrun is generated (refer to the examination of the check method of 
track capacity which used "segment number" for the detailed count approach). When generating track 
overrun, even the track overrun point performs data transfer by subsequent control, and control which 
reports track overrun to a host is performed. 

(3) If the check of the additional track overrun of a record pointer finishes, the memory address which 
shows the head of the control frame in the control (CPS holds by itself) frame pointer of the frame which 
has established current orientation will be 4B Reduced (4B escape of a control frame is done), and the 
record pointer of Rn will be further added to the head of a control (CPS holds) frame. When a control frame 
eats into a record frame by 4B Reducing, adding a record to the frame gives up, and it adds a record 
pointer to the control frame of the following frame. If required, I will have the area of the following frame 
secured to a manager. 

(4) Calculate the memory address at the tail end of each field of KL and DL to Rn which were received from 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



06/15/2004 



Page 37 of 41 

the check channel of eye a ** paddle of a frame, and compare with the memory address in the control 
frame pointer updated by (3). When the memory address at the tail end of the field of one of Rn is eating 
into the control frame, after carrying out an end halt of the data transfer with a host before a control frame 
and advancing a memory address to the head of the following frame, control which resumes data transfer 
with a host is performed (CPS). If the tail end of Rn is settled in the record frame, the above control is 
unnecessary, and it can be performed, without interrupting the data transfer of Rn on the way. 

(5) the beginning to the cache of the count field -- after a series of checks of these are completed, write out 
the data of the count field in CPS to the applicable address on cache memory. When eye a ** paddle of a 
frame comes in the count field, the beginning is resumed, after once stopping the beginning to a cache 
there and advancing a memory address to the head of the following frame. 

(6) After suitable gap equivalent time progress, also receive the data of a data field from a channel and 
write them in a cache, after receiving the data of key field from a channel and writing in on a cache first, if 
the tail end of Rn is settled in the record frame as a result of the check of the receipt (4) of key field and a 
data field. If the check of (4) shows encountering the break of a frame on the way, data transfer will once 
be interrupted there. Since CPS also knows the address on the cache of the following frame when the frame 
which current orientation has established is not the last frame, after advancing the memory address for data 
transfer to the head of the following frame, the writing to data transfer/cache with a channel is resumed. 
When the frame which has established current orientation is the last frame Since the field of the frame after 
the degree is not secured on the cache from the first After CPS's having required the field for the following 
frame of the manager and having the address taught from a manager, Data transfer is resumed to there 
(what is necessary is for the treatment of partitioning of such a new frame etc. to be the timing of a gap, 
and just to perform it, while having interrupted data transfer). To the frame which carried out data transfer, 
the update flag of the FBA block with which it corresponds in the control frame of each frame is set. 

(7) the report of CE - if it ends to here, CPS will report the channel end CE which shows that the data 
transfer between channels was once completed to the channel in order to check the existence of a 
command chain. 

— When there are no command chain directions, he is a (8) CPS-> manager. If there are no destaging 
demand command chain directions, it will also set the update flag of the FBA block corresponding to the 
part which carried out zero padding to the remaining part of the frame to which the tail end of Rn was 
written while carrying out zero padding of the CPS. Subsequently, after writing out the control frame of the 
updated frame on a cache, destaging is required of DPS through a manager. Under the present 
circumstances, in the last frame ****** case back more from the first than the frame to which the tail end 
of Rn was written, CPS also reports that the frame after the frame at the tail end of Rn became an invalid to 
a manager. It does not report that subsequent frames became an invalid from the frame to which the tail 
end of Rn was written from the first anew since the frame peach after it was an invalid frame when the last 
frame was a front (it contains also when the same). 

(9) Manager -> DPS When it is also united and reported that the frame which became an invalid exists, a 
destaging demand manager directs the destaging of an applicable truck to DPS, after deleting the invalid 
frame on the cache of an applicable truck (its management information is maintained). Under the present 
circumstances, while a manager tells the address of a frame with which the effective data on a cache exists 
to DPS as the address of the data which should be written out to a physical disk Only when an invalid frame 
newly occurs, as data written in an invalid frame The data for invalid frames are beforehand prepared for 
one somewhere, and the address there is directed (that is, all invalid frames will write the same data on the 
memory for which the data for invalid frames are prepared in a physical disk.). A manager may prepare this 
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data for invalid frames on cache memory, and each DPS may have it in its own board. When an invalid 
frame does not newly occur, rewriting anew the frame which was an invalid frame from the first to DPS 
does not direct. 

(10) Destaging DPS receives the directions from a manager and writes out the data on cache memory to a 
physical disk. DPS performs a light about the FBA block the update flag of the frame directed by the 
manager has left. 

(11) After the beginning to a destaging termination report physical disk is completed, DPS performs a 
termination report to CPS through a manager. 

(12) The DE report CPS reports the device end DE which shows that all processings were completed to the 
channel. 

™ If (8)' command chain is directed when there are command chain directions, CPS will report DE and will 
receive the following command. 

(9) ~ ' -- the following command - WR If it is CKD or ERASE, it will move to the processing. If it is other 
commands, CPS will report CE, UCK, and SM and will require a command retry. 

(10) 'above(8) - (11) is performed after this. 

(11) If the light termination to a physical disk from 'DPS is reported, CPS will report DE and will move from 
the command which carried out the command retry demand previously to reception repair and activation of 
the command. 

[0098] 5. WRITE The data field of a record is updated using the information received from the DATA 
<function> channel. 

< Implementation method> This command is SEARCH which corresponded. ID SEARCH the EQ command or 
all whose keys corresponded KEY Since it becomes command rejection except when it chains from the EQ 
command, when this command is executed, orientation has surely been established already as a matter of 
fact. Therefore, if information is received from a channel, the following operation will be performed 
immediately. 

(1) Calculate the memory address at the tail end of KL of the count field of the record which is going to 
write in the check data of eye a ** paddle of a frame, and DL to Rn, and compare with the memory address 
in the control frame pointer of the frame which has established current orientation. When the memory 
address at the tail end of Rn is eating into the control frame, after carrying out an end halt of the data 
transfer with a host before a control frame and advancing a memory address to the head of the following 
frame, control which resumes data transfer with a host is performed (CPS). If the tail end of Rn is settled in 
the record frame, the above control is unnecessary, and it can be performed, without interrupting the data 
transfer of Rn on the way. 

(2) If the tail end of Rn is settled in the record frame as a result of the check of the receipt (1) of a data 
field, the data of a data field will be received from a channel and it will write in a cache. If the check of (1) 
shows encountering the break of a frame on the way, data transfer will once be interrupted there. Since the 
following frame surely exists in such a case in the case of an update light, CPS resumes the writing to data 
transfer/cache with a channel, after advancing the memory address for data transfer to the head of the 
following frame. To the frame which carried out data transfer, the update flag of the FBA block with which it 
corresponds in the control frame of each frame is set. 

(3) the report of CE - if it ends to here, CPS will report the channel end CE which shows that the data 
transfer between channels was once completed to the channel in order to check the existence of a 
command chain. 

--- When there are no command chain directions, he is a (4) CPS-> manager. If there are no destaging 
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demand command chain directions, destaging will be required of DPS through a manager. An invalid frame 
seems not to newly generate in the case of an update light. 

(5) Manager -> DPS A destaging demand manager tells the address of a frame with which the effective 
data on a cache exists to DPS as the address of the data which should be written out to a physical disk, and 
directs destaging. 

(6) Destaging DPS receives the directions from a manager and writes out the data on cache memory to a 
physical disk. DPS rewrites only the FBA block which has an update flag among the frames directed by the 
manager. 

(7) After the beginning to a destaging termination report physical disk is completed, DPS performs a 
termination report to CPS through a manager. 

(8) The DE report CPS reports the device end DE which shows that all processings were completed to the 
channel. 

™ If (4)' command chain is directed when there are command chain directions, CPS will report DE and will 
receive the following command. 

(5) ~ ' -- if the following command is the command of a SEARCH system, or a format light system 
command, it will move to the processing. Within the same command chain, when commands other than a 
SEARCH system or a WRITE system are directed, CPS reports CE, UCK, and SM and requires a command 
retry. 

(6) 'above(4) - (7) is performed after this. 

(7) If the light termination to a physical disk from 'DPS is reported, CPS will report DE and will move from 
the command which carried out the command retry demand previously to reception repair and activation of 
the command. 

[0099] As mentioned above, according to this example, all gaps, such as an inter-record gap and a gap 
between the fields, are deleted from one truck of a variable-length record. The truck data is divided into the 
management unit equivalent to the integral multiple of the fixed-block-length size of fixed-length record. 
After writing the control information which shows the location of all the variable-length records contained in 
the management unit in an order from back in the tail end of the above-mentioned management unit, while 
dividing into the fixed-block-length size of fixed-length record Since the information which shows the 
relative position from the head of the truck in a variable-length record format to each fixed-length record is 
made to hold While there are few counts of memory access for the localization of the target variable-length 
record, they end within a fixed block and becoming memory unloading It is suitable for the disk subsystem 
which there was little memory space for holding truck data, and ended since all the gaps were deleted, 
therefore used the disk cache as the base, and the hit ratio of a cache improves. Furthermore, size of a 
control information field is made to adjustable, and that what is necessary is to prepare only the number of 
a variable-length record, there is little memory and it ends. 

[0100] Although the case where gave behind a control frame and the die length of a control frame was 
made adjustable was shown as shown in drawing 25 , you may make it establish a positional information 
field, i.e., a control frame, in the head of each management unit in the example 2. above-mentioned 
example 1, as shown in drawing 24 . However, since it is necessary to set up the positional information field 
for 94 records beforehand as mentioned above in this case, when one management unit is set to 12KB, the 
lack of capacity will arise. Therefore, it is necessary to set one management unit to 13KB. Thus, since the 
area of a record frame is also fixed while the size of a control frame is fixed by having a control frame 
beforehand by Bx4 94 records, the access approach of a management unit becomes simple. 
[0101] In the example 3. above-mentioned example 1, although the case where a sector value was used 
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was shown as a relative position from the head of the truck in a variable-length record format, since the 
relative position used by the set sector command is a sector value, this is because it is desirable to use a 
sector value. When the set sector command uses the segment value from the head of a truck, other relative 
positions, for example, variable-length record format, this relative position may use not a sector value but a 
segment value. That is, the value of the sector value of the record pointer shown in drawing 25 may be a 
segment value. 

[0102] In the example 4. above-mentioned example 1, when track capacity was calculated, the case where 
the segment value was given to the CKD records of each was shown, but when managing it per sector 
rather than managing track capacity per segment, not a segment value but a sector value may be given. 
[0103] In the example 5. above-mentioned example 1, although the case where gave a sector value to the 
record pointer in a control frame, and a segment value was given in each CKD record in a record frame was 
shown, the case where have a fixed relation (sector value x7= segment value), and either is used is 
sufficient as a sector value and a segment value. That is, if it has the sector value to the record pointer, it is 
not necessary to keep a segment value in mind on each CKD record. It becomes impossible however, for an 
operating capacity of a truck to calculate only a sector unit in this case. On the other hand, when it does not 
have a sector value to a record pointer but the segment value is given to the CKD record in a record frame, 
it enables an operating capacity of a truck to calculate per segment. Since a sector value does not exist in a 
record pointer, a CKD record is discovered from the memory address of a record pointer, and if a sector 
value is not computed from the segment value in that CKD record, it becomes impossible however, for 
whether it is the sector currently searched to judge in this case, when a sector value is specified by the set 
sector command. 

[0104] Although not clearly written especially in the example 6. above-mentioned example 1, when the FBA 
disk 9 consists of one disk, which [ in the case of consisting of array form disks ] case is sufficient. 
Moreover, although not clearly written in the above-mentioned example 1, as long as the FBA disk 9 is 
equipment which can record data, such as a magnetic disk drive or an optical disk unit, it may use what 
kind of medium. 

[0105] Although the case where a CKD-FBA conversion method existed in disk storage control 5 in the 
example 7. above-mentioned example 1 was shown, the channel of not only when it is disk storage control, 
but the host computer 1 may perform performing CKD-FBA conversion. Or the storage itself, such as a 
magnetic disk drive, may carry out. Drawing 32 is drawing showing one example in case the storage itself, 
such as a magnetic disk drive, performs CKD-FBA conversion. As shown in drawing 32 , the variable-length 
record memorized by the cache memory of the disk storage control 500 of CKD is changed, and in 
rememorizing on the FBA disk 900 with a fixed length block, the CKD-FBA transducer 100 in the FBA disk 
900 operates. The gap cutout 101 reads into cache memory 600 the variable-length record memorized by 
the cache memory of disk storage control 500. In this case, all the records of one truck of the cache 
memory of disk storage control 500 are read into cache memory 600. And an inter-record gap and the gap 
between the fields are deleted from the variable-length record for this one truck. The truck image 700 of 
CKD read into cache memory 600 is changed into truck data 7a from which the gap was deleted at this 
time. 

[0106] Next, the record layout section 102 arranges truck data 7a in order in the management units 7b, 7c, 
7d, and 7e called a frame. The size of the management units 7b-7e called this frame has the size of 12KB 
equally divided into four, respectively, when the truck image 7 of CKD has the size which is 48KB. The 
record layout section 102 arranges the variable-length record of truck data 7a from frame 7b in order. In 
this case, the address information which shows the location of the variable-length record contained in each 
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frame is memorized on each frame. Moreover, the sector information which shows the relative position 
(sector value) from the truck head where the record was memorized by the CKD disk 10 is memorized 
similarly. 

[0107] Next, the fixed block storage section 103 memorizes a frame in the storage section 200 of the FBA 
disk 900. If size of the fixed length block of the FBA disk 9 is set to 1KB here, respectively, since Frames 7b, 
7c, 7d, and 7e have the size of 12KB, respectively, one frame will be recorded using 12 fixed length blocks. 
[0108] Thus, the data for one truck outputted from the disk storage control of CKD are memorized by the 
storage section of FBA. On the contrary, reading from the storage section 200 of the FBA disk 100 is 
attained by performing the reverse of the above-mentioned actuation. 
[0109] 

[Effect of the Invention] In this invention, the memory space which holds truck data by deletion of the 
above-mentioned gap can be reduced. Moreover, since the localization of the CKD record made into the 
purpose by the above-mentioned positional information is made, it is useful to reduction of the count of 
memory access, and memory space. 



[Translation done.] 
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[0 03 8] B8'CW<^-x i I I-1>£< A ,— 
^ I ! i - 3 >i*, -S^TO** ? ISfciXV 
^>^-X<-J--^ i - 1 >1?*10 , C^**i. cn6 

t>«n,»o *fc. < > /--^ I i i-2>i*. 

j -3>f'4>w^w^o ^cl/> <i^-x I I 1-2 
>i*. r^roo-t' t ?^*«»J**<>'-^ I - ! > 
rtt. * * * ^WWffl&tc ^: o , y * i» ■ r K b ^^tc 

"C. TOLh, XUKTpJt&C^^. cn^0> j , II, i 

< o4-.£>C K D - F B A^^^c*-^ C £^^^ 0 
U*<Oim\t<>r~Z I-2>, <^-X I 1-2 
>. <>/-A I j ! -2>CMfl«tdtf(CJ:«CKD- 
F B A3fctt#5!t & t ^ C i 2? 
[ 0 0 3 9] B 9 5 

s©s^?ri8 * t <o t u xit . mm utcT&<m& 
•<^-a i - 1 >t<*-* 1 1 i -2><m* 
< * I - i >t**r^c<z>*' t ? o r& < 

\ I I - 2 ><£• h t" i' $»«B«>** ?» ^^ti^Hlfigf 
**. TS3fi!«i*6*>til*T5IttfWfti»*, « 

J09592103.gif 06/15/2004 



Page 1 of 1 



(10) 

17 

- KtfftfCDK h 7 ? i>±©StTJ©l/3- F*6Wff(C 
Sc*dif <CJR*5<t I * 4 t, * 5 *J£#* * . l/^U/ . < - 
X I i I - 1 >\tl^-:> ?&2.Z?x y *?? hi<j8) 
K. h 7 ? £±©£*7 -5 > h • "7 ^ F©r- 

i* h 7 ? 2? ±©£*JJ© 1/3- F*> 6Mft(C8#fflr C 4 
KftO, * i j - 2 >*fct£< .a I i- 
3 > MHW 1/ fciMftift < ft £ . r ft fr*> . < 
-a ill — 1 >I*U3- F4>ittHft&M& Of t- 
7?*±©£U3-F&§s*Jirr jl-l> 10 

*£tf?3HI3ft*C K D-F B A3t*l#SC**l/'C* 

? ^©ni/isrj <oimt o*ci*< tr-z \ - i 

ii-i>&. r i- 7 v ?tt&o>** -? fft&i tux 
l*<^-X I I i - 1>*&)SUcCKD-FBA& 20 

&#£4(,^C4Kft£, C©<fc^ft-3^ttt 

±< l , 1 , 1 >4*cr*c4icr* 0 c©s*ia*i? 

i*. SE&©#&4*<2, 2, 2>4^T**o 
[ 0 0 4 0 ] K D - F B A Xft#3H>ttl8* 

*r. %o>tcmc. #-&&*5£©tt»&iw > h 
arTE©,*^**,*. 

a. CK D7 * —a- ? Kz> h 7 ? * ♦ ^-^fciSSlr 
-/ * ^ififfligg ( D K C ) ©* * ? i' * - * * 'J < & 
T. ¥K -»f * l ) 4 4> t ^ ) ±»C JMHT *!&©> >*yS 
a©^'K ■ ♦ ♦ C©>'* l J*«l*UIWSWK« , Ctt 30 
< . 1 h 5 ? ?#©gSt*/e©4 *© h 7 y $ ♦ 7 * - 

■?? h K»©7Vh&4> «c**<ifeffr*fc 

X^(C#< C4Kft&© , C'&&*>>?E>. FBAf 
ya?* £S©&«M»4ft*. SlVC. 

©*'N***9a*ftWB-cw:&t'. S4or. 

7'©g (.,-£, 13- F©f4Bfc«>©fc«>ft 4'tc^pft ft 
*[M©7b'Kt4'tCj:&, 

i). y-^tsaco^oisrs - • ■ *+*ju4<E>nreai 40 

^l-Cf- 41*, >*y ±T>**l*l, 
U*W0Wl», Will*, 4 s - -7^-* K4r 

http://www4.ipdl.jpo.go.jp/NSAPUMP/web424/20040615231 



18 

•ic*JI|fl!>a«!«W'Cft<. *-©&#Ki£f?ft^*y ■ 
7 ? * *©et*©* $ ft 4' 4>#Jtf * dZW* * * o h 7 

icmmtzw. *mx-<Dho> <m«itM> 

d. 7 a - ?» h - v 4 Y 9$0>^B, ♦ • • 7 ? rf • r - 

h ♦ 7^ hB#k*^C7 + h $tl'Ct^U3- Ffl> 

KL, DLj5.-C^^hm«A^. 7^^^'7 
^ MSStt, ^*«J±-CH h fSS4*X h^^iS^ 
n'C*fcU3- KC>K L. DLO&SHk&m^Z^fr 

^i«^t>\ - 7J"fe^?sa4-<>*fflrr*ie5« 

. C <^>tt$5^ ^ > h 4 4> 4 KSC K D - F B A££ 
[ 0 0 4 1 ] < 1 , ! , 1 > 
■ 1/3- F&iS^«> : h 7 ? >flWSW©U3- 

U3-F • y - k 

• h 7 v y?: h 7 ? >P<D^(0 1/3 - F^ 

£±.1/3- K . ij- K 
a. >^ey^S 

4 ©r^tr-ji^ i ft? a -^i/ K©r - a? . * 

y ♦ 7 F [sM%*)0 > h7 ? 7UC<,»< KW-Cfc^. 

c . |«l/2- h" t Jl-Tt* -S 4 * ©^W 

a^ll/2- FS^'©l/3- Kft«£W->'*yft7^*xr 
«sl&9^^«. 1*ftt>fe. S U 3 - F©^7 > h ♦ 7 w 

-;!/ K© y - F*«HRJcac •& 1-3 - F©^7^ > \ ■ 

■7 < -)i r&mokik. «n^©K l, d l*6b« 

1/3- F©{ig4imi/Ci »<©l*. ^ft^-f' V7ft 

d. 7 * - v h • t» ^ h Efe<0*J6 

I20498020.gif 06/15/2004 



Page 1 of 1 



<ii) 



5-307440 



19 



20 



■ 1/3- KtiVftft ■ F B AVP ? j-KSSft&gfyO 

a. >*US* 

^^W^OtW**:, F BA©t*o ? 

1. 1. l >£9ft9u^*y*ftfiir*. 10 

m. >*'J - 7 Kl/Xte2j*>h ■7?7l/"C^</!:W 
X'fMo l/jfct/. *— 7 <-JlKrt*C*-?"C<>. FBA 
©7'a 3 J tc S fc# fc «fc 9 ttm&t . ^ * y ±'C *> F 
BA7'D v ?fcS*ft**W©ua- KOttKtttt**- 
tcj: 0 3ft 3ft -sot, *©ti«flWll«>«a** * v -7 

c . Bfl u a - K * * £ * * 

B W U a - K 4 JST fciWC tt, FBA © V 0 ? ? Oftty 
©1/3- Yifih Bft 1/ a - K * "CWWKff TtT * 1/2- 
F®Bfefi! W > * 'J * 7 * -fe A? ftsBB** f<£ -? 
"C. <1, 1, 1 >J:Oi*>*'J • 
t *. F B A Wv. y 7<7>%.W>^^- K<MMM» 6 Bffj 
1/3- K^fer® =£1^^- ^ A- i < l.l.l 

>tm> & < a * > t- - ? < - ji* k©* x 

£ K L . D L * fi 1*3&A/C<r >W > • 

d. 7 h - -7 4 hf#fl!>*"J| 30 
I- 7 9 7&&<D? * >• t><Dtc$>lC\t. 7 * ? h • 7 

4 h OJ^£t/*tt,'£l/3- V<J>—offiO>[s2 - K©-fe 
^>>h - r>'< <*£©CKD7*-^ KC. -t-© 

i/3- t- 7 9 i-±f©ti»{ie*JR?r«}«) £ k 

L . D L * £ . $ £fttttf 0™t* Y X© 1/2- KjJI 7 4 \ 

i?**jfcst#?*. 74-?;i- •7-/ K/fc£*rt*, 

F B A^o 9 ^±tCfJrfc«t*C > h • 7 ^ — .'L* KsWtG 
fc£*l*, ■C-©FBA7'n,>i7tC^gI©ua-K(©^-? 40 



anec flBSr < i , 2 , 3 ><o J: ? tc f b av>7 
3 fete^y-m** sua- 

KKfe > h ♦ ^ »<txz4twairioit< 1,2, 

tW3f. < 1 , 2, 3 >i|olDX l 4>*. S7 a ~* JFtfijt 

•7 < k^-^kst^iv, 'J - r Kb *t** 

h - 7?!/t/Ct.»<ttW'C , J:t.». Ua-K<Z>lfflgflS 

tR4 f b a©7'p f ? ckictmb'zft^mi&z. m- 

il^. II ±'C4>F B A 7'D * ft* b a- K 
«^*x+ '^'f^x^ vioc^^ccfj^uirr 

c . S«l/a- K «r JfL-^t* 4 £ * WIS 
U a - K*»?rfciWC«, 1/2- 

fRd-6^^l/? htc^**. 

<J. h ■ 7^ h^<*>#-J^ 

< 1 , 2, 3>tt?? x y tH&moi? 

fok<DX\ •7*—?vV>?<( Wn<Dm%b< 1.2. 

3 > i^^lslC^^o h 7 ? * ? ^©teO 

fl>— o|Tf<?> U3 - KO-b ^> > h • + {**©C K 
D 7 * --9- ? h "C, -t-^l/ 3- K© h 7 ? ^±*C®tt» 
fiB4*f!1MB) £KL. DL^6. «tfftK«©^^ 
XCO U a - 7 ^ r *C# *^lt#T -£„ 7 * — h 

.-1/ K®fiW*91KHR*ft * S S ti«* 6<t v 
[0 04 4] <2. 1. 1 > 

• f > 7 7 : 7 < KH*" t ? 7©*g"#, 1/3- K 

i/3-r • y — k 

• h 7 v 7®%?* h 7 v ?<omw i/3 - 



http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/20040615231448228045.gif 



06/15/2004 



Page 1 of 1 



21 

KBf t 7 < -Jl KBf t ? 

^««R*©t?. ? t * Jl/i«WC*Hl/fc7 v K© 
r-*&lwM?*4* <C-K-»D> . -7 Kb 

fc&<,»©T\ * K#F B A©7G y » l££tc 

c . u a - K * Ji-?t* * 4 & 

< i , i . i >tmmw&&o awu a - K £.a^> 

K 7 3 *©*WJfr&K3 U a - K * "C© 
U 3 - K* KCi > * 'J & 7 * Hz « * . f ft 
t>*> . # U a - K©57 > h • "7 -f -* K© »J - K#i& 
R4ft* 0 #L/3-K©**>h • 5 <-.'l/K£|ff#l/ 
fe«. *n&©KL. DL^gffJb3-K©f£g&it 

#l/*C^<K«jt. KL, DL^Q^U3-na*>v-7 

cn*>< l.i.i >4Ht«Hii;'c**. h 5 ? ^sa 

- K $ TOD U a - K* K4* > * V & 7 * 4r X? * j&Rtf 

* « . h ? ? fx?? ©&«>«<: t*, am u x u 

* o&7 -* KBf t 5> ^i(^fe^t/C^!0 

[0 04 5] <2, 2, 2> • • *Wfr»i&l 
■ f> 7';?<^ KB 'Ft ? TGwMt, l/3-K 
Bf +?:7W»T 

•1/3- KtiBfttt : FBAO^D ? ^CSSn&StJJ 
KtiB£ffi$ 

• h 7 ? i> : f t y 7£©fl&(C£ 
a - K©f|*H£g«# 

a. >-t«J&a 

KB ft ? 7ttZQimkt&i>M>, *©£b 
a - KBf " t 9 ^4#«0-Cfi- 1/3- K-<0*B*H4R*7c 
US)*******©-?, ttBslZWfe 
ygfili. 5t©C K D 7 a v h© h 5 ? 

s^kf ba©?'o ■? ^«a*n**ttw>u 
a - K©<ig|tiR©££tf ^c^* y*«!*e**. 

b. ^-*<sa©*>*)i»rs 



(J2) «B¥5-3 0 7 44 0 

22 

^> 

c . u a - K * 4 & 

U a - K =5: flW fcJWC t*, FBACT'D^ ©ftty 
K*»*> l- a- K* TWBK £ b a - 
K©HBKW-»< * 'J £7 ^-fex? &'J&S#fc£, 
"C. <2, 1. 1 ><fcOt*>*U • 7?-tzXBftt*4>& 
t ». F B A <J>?'u vt> (Dt W© I- a - h"0>&B*> 6 Em 

4 K L . D L 3 h K. u 2 - KB f t ? ^« 4X4XS 1/ 
ii^-Cl'tfiiftiO o £tc. &l/2-h-©CKD7*- 
^ ^ h T'^ti*ffiS^ * 'J ±f- *>J6^ 1/ X t ©t?. 
Set Sector o>Bfr ?> mm b a- K4>3*n& 
F BA©^D ? *«:iEB«:#*>*e4#si?* *. 

^> . jtfe«:fg4'n«:W©-y-^X©ba-K^^ rt? 

F B A-7D 7 ^±ec«rfe«t*f > I -t KjW4o 
fe4 ^l*, -C-© F B A "^p 5> £ tc^Si© 1/2- K©^7 0 

[0 04 6] <2. 2, 3> 

■=f>?7:7< - A KBf t v 7<D#%m> 1/ 3- K 

Bft?7"i**rr 

30 1/3- Kfeg?s» : F BA©^D ? ^tC^^n-Sg^ 
©ua- K&B£#$ 

a. 

7 < —)l> KB ft ? ^«^t»M»U. 1/2- KBf * ?> 
*!?©{*< 2, 2. 2>4IUC/C*^ »UfeU 
a - KBf t 7 7*tCJ:*J b2- K©ti*rfeS«:8l^l/J: 
^ 4 i » *> C 4 'Ci* V t ^©^C . 1/2- KBf t ? ^*5:^iS 

40 <^i*?l<^S), (. /? !>n/. FBA©^'p ? ^(CS*n* 
«W©ua- KCfiUWtft©^!*^^^^*^ ^ 



http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/20040615231459757473.gif 06/15/2004 



Page 1 of 1 



s V 



>3 



s n *©r\ * ts&6* C— K ©TOfttC ft & C i i * ft 
(,>> . 1/?!>H/. 7^-*Krtf*^i:fe, FBA© 
7o 7CCSfc^fcJ:?ft*g#i*. «'Ji"CtFB 

a ? 7 tcs*n&ew© us- K«xas«ftRft £© 

BW*BKJ: 93*Sn*OT, ^©SflfSrtiHR©^* 
A* 9 -7" ■ r i 7 * 7 b ft £Q>£ VcmtOX?- 

c . S l/a - K ft m-** * £ * ©^ HB 

cn*><2, 2, 2>4^<hi>i:'**. e«u3-K 10 

ftSTfca&Kt*. FBAC^'D 7 7©fc«7J©l/3<- 
6@W 1/32- K* "t'©BK:??£? * 1/ 3- F©H»EW 

ij ftr ?*zx?z>&m&hZ>* ft ->tr, < l , i , 

1 ><K0 ttjJ* ij • T ***B*tWsWU* c F B A©7" 
a ■;> 7©£t>J© u a - F©IMW>&g« 1/ 32 - K©(4fi 
WSMi«U^<!, i. i>4Bt;t:4S*$ 

b 2 - HO * * 7 -7 ft <tX iAS UiA,n?<, »tf i*A 

d. 7*--?5> h • 7-f h6*©#JH 20 
H 7 ■? 7SS©? * ? 7©fttf>tcti. 7 * ? h • ? 

4 h Ufc7±U*a*£U3i- F©— oi(DUa- K©Hz 
7V > h 7*>;< <-£&©C K D 7 * — ? v b C -to 
1/3- F© I- 7 •? 7±T'©tS#&K£*^f£?R> t K 
L . D L i» 6 . ft £ft fttf ©It* 4 X<0 1/2 — F#71 > b 

t* > - <ftst# t *c#^ tr^^ft wnt#ft 6 ft i *. [5ja$ 

(C. fcSfcftF BAVP 7 7±tcifr&ft*>9:/ H ♦ 7 *~ 
.'1/ h" O fc £ * it, fCFBAVn ? 7 K JfeB© 1/ 2 30 

- k©*? > b ♦ "7 * K<wae*iSTtta*ftfrft 
^nt*ft^ft^>, 

[0 04 7] <2, 3, £> 

• * + ;7;7< KB** 7 7"©#fffl», 1/3- F 

• 1/35- FtiBftfe : * *c£©l/3!- K©fgMf£gm& 
ftfSfc 

• h 7 7&£?» 7 7 : ** 7 "7"g©SSaiK«fc 0#l/ 

2- K®tiftttB*£ft 

a. >*>JS£ 40 
BUfcua-KB** 7 7*£©SIiijlte «fc 0 #1/3- F© 
tl*tfiSft7G©C K D 7 * — * ? h ©* *«i*T4©"C 
«h^A-.f=>. <2. 2. 2 > £ifl l'/l§tC >tt#W^*U35 



WF5-3 0 7 44 0 
24 

<2. 2, 2>, <2, 2, 3>4±<rat>f'*4 0 I' 
=2 - m*F * ?» 7l*£i9rr4#, 7 < -jU FH^t 7 7 
l*Sg^©f, f t * ^©Ifca&l/fc? ^ K©r 
-^ftisiST-Si* <C-*K-»D> . >*'J -7KI/X 
h - 7 ?7"?&tttfT\n\ U*H/, l/ri-r 
©figmtRft F BA©7"p 9 7 CiiC^ftl/i:^^ 
it. ^— 7 v-^Krtt*?^^, F BA©7'ci ■? fic 
* fc# ^ > * H ±'C fcFBA 7'a 7 7 
(Cd*n* i/3! - F^HUMMRft i"f<: <fc 0 n^>© 
*©ttBW»©«»«: ^ + 7 7 ■ . ^ 7 * 7 b ft i 

c . i/ ^ - f ftm-7^ h t % o>*® 

<1. 3, 3>t£<15\VX't>Z>o aWUa-KtKW 
fc^Kit, 1/3- F©(!4Eifi«ift-@«WSUS«W*A 
^©'C, ^' ■€ 'J * T 7 ■b^6fifiW*^«©*f*'l»T:*ib 

g«ua-K<wft««. ^©m^^^-n/^nc 

* fc . & 1/ 32 - h" ©C K D 7 * - v 7 h -C©ti 
*H4Bft-rf * If ±"Cfci|tJ* Uf^6©t:% Set S e 
c t o r ©ft* 1 6 effiJ 1/ 35 - F©^$ n^FBACVD 
7 7 £jDI0C*#& C &o 
<J. b ■ ?<( bmo^B, 

<2. 2, 2><L<!, 3. 3 >©*H«ft*«ift 

6. h7 7 7^S©?^ ^7CClt, Sb32-F©CKD 

7*-??l- -c©||» «4H ^ M ± "C i> Ufa b x, ^ h 
o>X. 7 + -?? H • 7^ hl/J;^iUT^-l>t/3i- F 
©> ^ >J _h©7 K UX*^*»nW { c . V>^BX'W> 

azMmx-zZo -7*—?? v ■ 5 a \ ufct*jt, 
^ru 32- F©f4etntft4f^#L/t:<,^si!ittsifl&$Ki<:, <- 

©bxi- F©* > h ■ 7 < -Jl F©f4iSft^TlKt8ft 

& $ ft ttfttfft 6 ft << J o 
[0 04 8] <2, 3, 3> 

• 7 7 : 7 < — ji< Fia=r* 7 7-©*an» t ^ 3?- f 
7 7-i*^-r 

• t/33- fcie*«> : ?^c©i/3- bo>m&mim 

■ h77 7^S?* 7 7 : &ua-KtC-b^> • 7" 
a. 

7 < -Jl, KB*'+ 7 7-ft£'t*iJgn,. b 32- FB=T * 7 
7'ft^f©it<2, 3, 2>tHO'C***i, ^UfcU 
32- KB** 9 7^ccj; 0 i/5- F©««i4fiftJB»l/J: 
^ i:C»^ C i-Pttftt»fl«? I/ 2 - KB* * v 7*?-^5S 



http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/20040615231509886790.gif 



06/15/2004 



Page 1 of 1 



25 

Cft«<2, 3. 2 >ii<Hl>r**, 1/2- KB*' 

• ^ Tlti^ST^, 7<-A KB*'* * 7iiS^© 
•C-. * * * )l L <JM V&» Wt7 4-*> YV>r- 5 ft% 
mtZtB <C-K-»D>. • 7KI/«»*!J> 
h ♦ 7*7"tf**WtM:<r» (#l/a- KKfiWrSftTl* 

$Of > h ♦ +>}itt£&jj 0 > h ♦ 7 w KtCd 

lO, *&, b3-K<^HflKRftFBA<Z>7*o?>*i: 

h. F B A <Z>7'ct ? 2?K$ . * y ±'C 4> F 

BA7'D ^tcaan4U3- FOfttMl J: *) 
affSfttOT. tVtimti&W&ftiA* ■>' -f • r> 
7 * ? Kjr m i\ *> JC l/C ffltUX?- '? ts&ft tf 5 £ 

c . a« U a - K * ja*** 4 i * 0>*® 

Cftt><2, 3. 2 >t£<m0V$>Zo Sfll/S-K 
ftl3"T fc&tCi* . cfeSft^ ft-@ fctf is^ER 

fttf&^OT. - 7*fcABt*t*£#3J^+T?S 

BWua-KCtiBIt, «CDdHI^&^U 20 

<3. h - h 

I* 7 •;> ?&fiO[>?x iXC-tcibiCit. 7 A -> Y ■ V 

9* > t • 7>-'< {-£&<£C KD7*--? ? r 'C. 
1/3 - K© h * ? £±r'<mgM{£K£^te#&> £ K 

■CS4*H-#TS. 7*--?^ • $4 K/fc£*lt, 
7-Y K/fcUS- Ki#te<€<&U:a- K>-fc?>>h • 

[0 04 9] <3. 1, 1 > 

• =F + ? 7* : 1/2- KB¥> 9 7\ 5 < -Jl ? 

7£4>3t3' 

K<ftg&«> r h 7 ? >?<K>&W€< K*>b£ 
U3-K • U- K 

• h 7 * £ ; |> 7 ? £4>ftlg0!> - Kri» 

b ^ - K • o — K 40 

a. 

^ftWW«©lM#to#, 1-2- KH*> ?7\ 

7<-)i- kh *■ * ■» 7' <t *> t,mc kd^*- 
http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/2004061523] 



ftB¥5-3 0 7 44 0 
26 

t * ^ 4 ©H-Ctf ^ i * . > 'J • 7 K U X it^NtC ^7 
h • 7 * •/T&fc&-m;j:fr < , ? ^(^*jRW 

W 4 fc«>K It . h 7 ? ^ ©*Sff36» fe» S U a - K * tr© 
U 3 - Kftfctf ^ * »J ft 7 ^ Hz A? 4 i&Jttffc 4 . ? tt 
t>*> . ^ l- a - K©^7 Oh • 7 -f - A- KCD y - h"^& 
RKJl*, #1^3- Y0>i)*?> h • ? i-.'l/ YZmWb 

#0t:^<(Ct*. KL, DLKjJIlxU3-Kraf 

7. 7 * - KB^ * ? 7*ftfil/ C A/Ct*WI*<fc < m$S 

d. h - 7-f h6*©^Jd 

cn^><i, l. i>t&amovit>&* i- 

ft? x v irtZtdtoKb. h 7 9 J»cp*W*fe»Sua 
- K * VV> [y 3 - KtK Ktf * M ft 7 4 m& 
*4. r 7 ? *£S<t>** j> J?©fc«)(Cit, ^ + ^7it 

iOCJf -> 0 ID U^-'Sft ^ + ? t'S'CMIE 1/ "C t *l 4*, ->f 
< V • T K V 7 ? 

Cftit<3, 2. 2>*xm, 

h B . Mir l/£ tfft It 6 ft I »HM*tti*tt I 

[0 05 0] <3, 2, 2> 

■ ? 7 : FB¥+ ? 7, 7 < -jl KB*> » 

■ K0tg^«> : F BA©7-P ? ?tc^*ft*ft|3j 
©b=i- K©fuSft^# 

• h 7 » i?S£? * ? : =f> ? 7g©TOtCcr: Dft U 
2- h"©TOigftif«r# 
a. ^'-tyss 

1/3- KB^* ^7, 7 < -jU KB*"+ ? 7'4fe^-T: 
t»*j>t, ¥ * ? 7*gftp§5 UT# 1/3 - K©tl*f(4gft 
7c©CKD7*-^9h<30*« ^r#-r 4©T\ 
w>^»Jga^<2, 2. 2>iB(/t?, 7c©CKD7 
*-?;KJ>h7??SSi, F B A©7*D 
ft^ ^«71<7> K{7>iw @IStS ft *IU fc^?<: tt*fWTA 
523416211.gif 06/15/2004 



Page 1 of 1 



27 

It > * 'J _tefc F B A 7'u ? i? ic%$lnZ>&m \- = 

- K©<&8f#$*t tic j: o #&$n*©r:\ -t-^fism 

"C 7 s '- * £££ tf 5 £ft**ft* 0 

c . i« U a - K & Jlotf * 4 * 

<2, 2, 2>&&<Ht;'C** 0 SWUa-K*«W 

fcawei*, f b ao>7 d 9 tv&m i>*~ whmm 

1/3- K* TTOBKffftT* 1/3- K«HBHtKl* > * 'J 10 
*7*-bX**dZW***, UiX. <3, 1, 1>J: 

• 7*-fe*Hltt*4>*Ns FBA©7'n? * 
©£ W> 1/ a - KOfifS** 6 Sffj 1/3- KOtfcg 4St# 
A, £< 3, 1, 1 >iF3t>T*^Kl*C*& 

-5 <-Jl>K<Z>-y-'fX£KL, 
a- KB** -7 a -* KB*> 97*£A,£A,1l 

"C. Set S e c t o r«i*&IWua- K®S* 
n-SFBAdDiTa? **EBtii:*at>5C4ai"C#£. 20 

Cftfc<2, 2. 2>i±<Htit:'**o h??*M 
O?* ? J>K4*. #1/2- hf>C K D7 * — ^ bV<J> 
f Itfttfifc >' * 'J ±tr- tJBJ* i/ f i ^ ©C\ 7 * - -7 y 

i/aa^ni* < c. <^<ST?#a><& > , fifetcatn 

7*-??h K/C. iffcfrF BA"7 0?^±(C 
Sffcat* f > h • "7 w K*s£ttfc£ * i*> «©F B 
A ?'P v 7 (CftB© a - 0 > h - "7 4 VQ> 30 

[0 05 1 ] <3, 2, 3> 

• y 7';b3- KB*"* ? 7", 7 i -.'1/ KB* * * 

? km? 

• * v 5 : &Ua- RC-tr^o h • 7 
a. >^:'JSS 

1/3- KB t 9 7\ 7 <~>\> KB * + ? 7 4 40 

f. «kc kd? * 9 vo> v 7 ? t • 

http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/20040615233 



4WP5-307440 
28 

KB. 7 ^ — .'I KB4 <>tC*> ? 7im&?Z> 
€>'C . ii^ (./ft: 7 ^ - K CO-?'- * ? + -t * i © 
B-Ctf^i*. - 7 KU^WIKC^'?^ h - r 

?m^W<, <3, 1, 1>4B1*. 

3, 1, 1 >tmtt>), $-7 -t-bWX'&vXh, 
TT'4> F B A 7o tc^S n^S^© U a - K<£f£gfil 

not i'tci: o ^Ksn*©-?:*. zo>\iLm$&<mft&A 

c . Sft 1/ a - K 4 * ©^ W 

cn^<3, 2. 2 >4±<ls](.'/r'A'So a^Jba-K 
&!STfc«>Kt*. F BAC^'D ? 7<0&W> i/a - KA> 
6SWUa- K*t?«t>BfC»ffir4l/3- K<*>0»fcW 
^t'J47HWi^*6. f.«->r, <3, 1, 

i > ^: o tt-»t * y • r ?mwxt<pti k fb aov 

P 9 $<r>E&W> 1/ a - KCOfiUb^ ^1^1/2- h" ©tics 
*lt|Sf ^>^i*»i^'<3, 1, 1>4B11;*C'W 

6iC U a - KB * * * ? ^ - A K t ? ^* 4^ 

^EO&A/C^W o 

^ ^ 9 £Sg<£? * ? 7 A ~-7 <? h • => 

^>>r • :JO''< h-c. -C-© 

i/3- K©i-7 9 ?±r-©ti^g^^mta> i k 

L . D L . (ft ttlKW ®^ ^ X© b a - * <f h 
T# 7 a - ■? v I ■ *> 4 K/fei *t*, 

^-C hOfcl/3- Ki#K*«>l/a-f€!>-b^>h • 

Ba^'d ? i? tv^tati-h^y Y ■? <-h Y#£oti 
4 # «, -C-© F B A ^ D ? ^ tc^sl© u a - K© * f > 

[ 0 0 5 2 ] < 3 , 3 , 2 > 

■ ? -7' : 1/3- KB*> v 7\ 7 < KB*'* >• 

■1/3- KIUEftae> : r^*C©l/a- K©TOffigfill8 

• h x ? {7 : =T t 7"^^hP0C^ 0# 1/ 

a . ji t »J 

J34168948.gif 06/15/2004 



Page 1 of 1 



29 

K«E>£*#f*T*«>'C, >*y£S4><3, 2. 2>X 
<2, 3, 2>4BMS±#3«ifi**C* 

Cft#, <3. 2, 2>. <3, 2, %>t±<WQ 

* •> ^»ffar*ot?, iiisi/fe? < - a k©^-^ 
»* * * * A4«wt?fT5 4 * , 'j • r K u*tt* 
tKc as > h • 7 ? 7-r**wci*a < , < 3. i , i 

*>* 0 3 <3, 1. l>4Bft9, l/a- K©{£ 
S1*ffi*F BA©7D ? ^CiKjJfcO-Cffr^iatt, 
4~k KftC&^C&, F BA©7D ? *K*fe 
^ttWStt, y*"j±-cfcF BA7P ? ?tcj* 

* n * U2 - K ©tiBUHRft 4K J: 0 $ ©r\ 
■e©tiHtea©8a*** ■ r i V * 9 I- ft 4'© J: 

^tcmitoxr- 9 mm. if i 

c . BW 1/3 - K &.a*7tf S 4 S 

<1. 3, 3>. <2, 3, 3 >ft44±<lalO*e*> 

t-BEWfcawnttjJu*©?, • T9*mn 

©l*«*6 VAV9\ (C0*>&. *fc. #1/2- K©C 

h tr-©* i*t tee * * * i» ±r- «>«n u r 

C'£©T\ Set Sector ©B4»&SftU :a~ K 
©S'*n*F BA©7G ? ^*jEW«:*Jt>*C4*^* 

d. h • 7^ htt©#JH 

<2, 3, 2 h7 ??&£©** 

??tctt, &b3-K©CKD7*-7 5 YV<Dtm& 30 

•Y h UJ: ^ 4 1/3- K©*'* ij±©7 h" t/A^ 

JS»l/tT^*S(l«lf|HRK. *©l/a- h©* 1 ^ h - 7 

v -* rw&gt^fts^t^* fc3ftt*nt*ft *>ft 

[0 05 3] <3, 3, 3> 

• =F* ? 7 ; ba- KB* * 7, 7 < - KB*"*- ? 40 

• b3- FtiB&fc : f^WUa- K©4BtfftBI1!MR 
http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/2004061523] 



«B¥5-30 7 44 0 
30 

J:0fe$6>tc^<, *fcKitt<ft*. W»u CKD7 

* - 7 ? h tcfctf & 1/ 2 - K04BftHftB*fllSfflKttfr 
l/J: 5 4m9©*C'i*ftt>©*C, ECCW^> ?©$ 

Cftt*, <3, 2, 2>, <3, 2. 3>, <3, 3, 
2>&£<Bi; , C*&. ^*y±-Cil/a-KB. 7./ 
KB 4 *K * * ? "T^ffiS* *©t?, a»0fc7 -t 
K©r- * * + * JU 4 ©B-Cfr ^ 4 IT . >' * 

<. <3, 1, 1>4B». ¥tf^©^«:JRtfU'C, 
S6«C, <3, 1, l>4Pft 
♦1 . i/2- KC-fiSfiltSlt F B AC>7'o 9 CtlCftft 
l/T ff^i^i* . *— 7 < - Jl Krt'C* 7t<>. F B A 
Ct>7*P ? tC * ^ -7 fe £ 5 ftig£& . ->» * H ±'C 4> F 
BA7D 9 i?{<:SSn*i/a- POIftBWBft^tej: 0 

7 * ? h ft m * ^ tcfRi^ ? - » »m«r?f 5 

c . S« U a - K 4 A-Tti * 4 * • 
CftiZO, 3, 2>4^<Bl/f**o 
*»Tfeit>K«. L/a- KCMUMIimitHi^ll^Bl 

<2. 3, 3>££<IUt;'Cab£o h^? 

? 9<C>tMl&. -7 \ • v<{ hl/J:^4L/tr^ 

* 1/ a- K© — ?]!&© 1/3- K©-b ^> > \ i- 
{**©CKD^*-^^ KT?, ■e©ba-K©h7 v 
9±W>tmiffi$:mmt) 4KL. DL*6. ^4 
n/c^©f X© 1/ a - F #1 7 4 \ C # ftsMtpr 

- h' S#K t-© F©t2 ^ -rf > h • 7* Si J T 
fo^ft^niift^ft^o [sjB^CC, l/3-K©&g|3tK& 
ff»0tr^*aSW&««:. «©l/a- K©^79> h - 7 

^ -* KflxaBtsr* &t#* £5 ft wn«*a 6ft 

[ 0 0 5 4 ] H 9©"&^K0jil^cS^©J:b$Mm 

4 $ 4«>fe, r tbi^g j ©B(c mm u fc 4 "7©tfc*3 
tE<Rl/*Ci»* 0 fi-Jt«&!Hitc«*«>a«SfK:iSt> 

550149040.gif 06/15/2004 



Page 1 of 1 



31 

iwtai-anfcaSMWii^ c 4tcft£ 0 H9*ct*. 
$tc*&tt<yco£e 

[ 0 0 5 5 ] H9©£Stf#£«3*atCi»«ftH*>*> 
0. &< SfSSt?**. W»U Kt,iCj=UBt©5*.tf 
^SHafciB©^- K©e*?^->ir<>, fiE*©# 
33? JSLt©ff£K ft 4 £ft#3«* . Pit 0 13 9 £ ID 
IV % ©fife-?*:, 4B4>tt&JRB'C#*«R 10 

*). 6t'B£tCft£4:S*6ft&o ft #©#5$# h * 7* 
CCft6ft?»-?*:fgfc{*, fc*>KSftb:a- K45otf4 

££©#JHK:tetf£>'* 'J ♦r?-fe^©B«fc**o 

^©^(Cfc^Ci*, F BA©7D * ^©£W©U2 

- h" tt* C IQtttcffttt© U 2 - h" > h ♦ 7 w 

C ©= t OH l> ft*- ■» fc'HS&TlS© 2 
6ft£, 

{ 1 ) u a - K©ttatttR*ft'?*&©Ma 20 

4tc<e c (CSS ft&ftty© l- a -* K©f4WM*t»^>4 
l/Ct>6, *ft#©SCS I 7^X*ft4T'(*, C©7D 
? *©** S«1H"tf^ 1 ^2 K BSKV* &©«:**• 

i#. -eccdisgrr&CKD©^- hw*rxt*4KB 

fe^i^K « -> *C, JigtC 7© F B A 7" 

d 9 ?Kfc< ^©c k d ua- Katssn**-** 

♦J t> . 13 1 0 ©<fc 7 K— 9©C FWMfeOF 
B A 3*0 * *tC £ tcifi*) . IM, — o©F B A 7n ? J> 

KS*n*cKDU2 - Kttiflj&T&i*?*— *©:£ 30 

lfi&K*t%*.hin,Z> 0 StoC, Set Sectors 
£0. B<&©i/:a-K#3*ft*FBA7'D?*3*.S 

^ £ »*n**ts 4 >wr 1 a©* * • r * * * xm® 

U3 - KtJloC**C ±#*CS 6©C C©^C*»' 
* y ♦ r ? ■b^BtfcW* < ft 6ftU 
( 2 ) I- 7 ? * ♦ 7 7©B«Ja^©MJB 
«*©*35«c*Ji»tr«, C ©J: 9 ft C K D - F B A&& 
&tT9X^*b-^l*, f + • T'c-tzj+hLFBA 
a *©IB©£C J: ^&S4TU'*#i <*> 

fc^DKC'C&J:t'C4tcft&> . x^^u-^ii* 40 

■ ^i'^&^-^iOfe^^ft^^Al* 
http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/2004061523] 



($H75-3 0 7 44 0 
32 

[ 0 0 5 6 ] C ft &©£#>6«*l*** 0 X * V • 7 ? 
■fe a ©H* 4 <r » 9 £*Stt 0 ft*» -? fc 4^*. £ft * 

±13© 2 = n-enwr© j: 9 ftp-m* it & a/ci » 

{ 1 > ua-K©CtBff««^-9mf4©Ha 
S£$©-#3$I*F BAf -f^ i?©7D ? ? { = -b ? * } C 
4 tC * Ctt£* ti^efij© 1/2- K©fiattl6«* ^"7 4 
l/C^W #3a*fl9-CA*, Jill ltCTTiTJ:^, r 

- 5 »t'at^-xtC(./fc4^©f r -3f 
A^i! ^©TL^r ^ * * £ ^9? U a X 

(RAID) S)If < ^ J?^© 'J - K/ 

7 ^ h©^fei*F BA©7'o ^©JHftijffl^H^fir-tr-it 
ft<.«ilt CKD©1 hv? <mi*4 8K 
B> • 7*A!HC %&L,}cl/4 {■■?■;>!?$ 

X$>Z 9 U->X. ua-K©tt«WB4>FBAC:iJ: 
♦J. C© 1 /4 h 7 ^e&Kfv^fc&PJa' (H! 1 
#BS) 0 I /4 h 7 >?£LlC&Ss.m&n-^<!}X'*>ft 
I*. 1 1 7 ? ^©feg|S!Ei*4 BH»«:»«jSft*© 

f. ckd F#**y±i?e©ia«tiHKK: *o » 

Hr^ft^©^. C©4gM'Cf£fo U*L/, «e**2?© 
J: 9 K F B A © 7'D y i? Z t tc u a - K©<Sg1f IE* f# 
^>4T^4, 1 hr? »<D$toWmi> 11-7? ?tCS£ 
n-SFBA7o^i?©«Cft^ <17P^^2KB 
44-T^>4, 1 J»'CW24«Bf) ^ft^*>. 4K 

b©c k d 1-3 - K'CjbntAer 1 v 3- 1 -2 ® 

&rft$fi£ftZ>C 4(Cft^>, c©»»BSi«$8llft^- K 
9*7 (H/W) &^SUft^lE0 HA-? ^i? 
g©7r-A>7*7 (F/W) 1?«.ET*C4«:ft&. 
•e©fc«>tci&:+ fijec *-;5--2> 4 0. f * * ^©*wS 
-h*4. 5MB/ $ ec4-rni*. 4KB©b3-K 

&©tc^*HSBI*!8 89<xsectW 
6 . 1 U a - K S *J •»< - 1 0 % ifiir *14f6 ^ f > tcoft 
Ai*. cntii(7*feiWC|Hl l©«fc9«, 1/4 
C 4 KtiKliMRfcftfctf & C 4 tc T * 4 , 

©4 , <ca*n*CK d vm^< nhox. 
ttX'itJ * y ♦ 7 * fexBtw* < ft x i/* 9, 

[005 7] < 2 > >i v 7 7©B»«9i©n 

IS 

«*©*«©* 9 (C , h 7 -? 5 ■ > < 9 7 t ifi * + ^ .'U • 

7'n-fe ? it*i#©d -^7^ ♦ * »j tc ao , -e©? + 4 

.1, . 7*0^ y -ir^c K D - F B Ax * ^ s >^^t 
^^9ftil-&t*. -ec^©>^'J -r^-b^BR^i 

i05658592.gif 06/15/2004 



Page 1 of 1 



33 

(#5t 6ft wc. + * * 4 ©r - frSwS&otf.- s 4' 
& D KCrt©? * 4 Jl-^a • fw< (CPS) #A 5 

\m W U a - K «Jt-?H*fc*&K: t * * jU • /' • 

tf-;<i*#iriltfK > *4* + ? s/a ♦ y ±© h 9 ? 
i? w<?7t*BBK7**a*' ZCttcttZ, c<pf 
t ? i'j. • j^b L»^©7 £<teAii* + • ♦ 17*- 

> <fctf TW < . ?\> < -f fE> *> ?Tt>n^ 0 9 CO 

* + * t/» • y i* y- v/v-i h #t*»tif #>n* 

a©.* h a- • * ? * an^t?* * . C © J: 5 ftBa 
KUflM^fi-casfKr ^-feAf^c 4ii, th-wc 

f£-?ir, c©f + • **y*\©7***Mtf> 

**s * i ». JWJiCJ: V/ fitted , y * y • 7 * * x© 
@& £ I »5£te t&B l/C i fc*>. «©as £•<:«© 

*K J: 0 ftB£ t * WCl » *CDtt, c ©-* * y ♦ 7 * -fe 
x@tt©^TII«Kt < * i i - 3 > &im b x \.» 

[ o o 5 8 ] ;we r ft 9 *<oimtt&tJi * i )tma> 

SffiiJ (C-H'-CBHIftf*. CCTT'i*. CKD7*-^? 
h© h 9 v t ♦ «f -*t-S>** * y ts» • < h 9 ? 
?*;<?7t) ±KEB 0*C F B A 5 s < X 2? CC§g&?& 

us. f t ?7fc s&t y * y ±ccjasr & 3S»s*«c->i * 
x . gq& i/ fc 3 ^sk** »c -en-eti^iw^cc > * y s 

[0 05 9] CKD7*— h © H 9 ;> t> ■ -f>-i> 
£f + 3 S/» • 'J ( h 9 ? ? • ?7 T ) ±K£B 
L/C F B A r < * 9 UGMr&R, f + s 7 - fe£*Vt >' 

! - i > 
i - 2 > 

• b3- KB** ? 7fctfS§U v < ->l KB*"* ? 7- 
<>r-x i-3> 

•i/3- KBf > ? ymiX'U< , < -ju k 

< > . 

http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/2004061! 



18) «B¥5-3 0 7 44 0 

3^ 

[ 0 0 6 0 3 C K D 7 * ? Y X'&. f ' t ? *<&Mt 
1 h 9 ? *© b 2 - K^5.0'f - • 7 * -Jl KC-W^ 
wi'Kffe^^/ciO, 4 r + '?7©w^<:J:4y*y^e 

=2 - Kfcft 4® V 9 3 ^ • 7 >r - ■«- ? h *JU*T*<BB 

- h'HM>H-IFttB 13, H14> B 1 5, 111 
tT*4. H 1 2 ©7 * ? h 2 . 3 C C'C'k*^ 

7 7 4 A© L/3 - K • 1M Xi*2 0 0 B- 3 2 K Bf*> 
3 0 0 B < ^XhhOX. m 1 2 *Ci*2 0 0 B im> 

[0 06 i ] ^*ygfi*s»<>4«:s*j, ccm 
{ i ) ^?^-7^?^i i/ci*ni3 3 zmv 

(2>#7^-*K©ECC, A^-^ (X' F 
F ' > , 3 2 BSIftc*to**feJe>© 0 ><7 a > ^iffl 

30 <3>HA>^^>r- , 7 *-JUK©*©ft©^<7^- 

{ 4 > U a - K ©tiLiSfHtK^ £"©CK D - F B A W&> 

fc«)©W»flH8©*«i*c c rwtjwifc&JHs cn 

I*, f > y 7<Dmi5&t i*S 8l©*fr-C* &<DX\ 

BB. * 'J ±'C'i*f t * -/W?f©S7 ^ K©*# 
iiB 3 3 ©X*C*l/fcSB#©J: ^ K«I ^ <!: L/TJSSIO * 
m«t07 , -AC"t©h9f 2?^9©ua- h'«t« 
If gJT ^> 4 B 1 3 1 6 ©J: ^ td^Jt 

40 [ o 0 6 2]$ fc, #f • + ? 7-<bs^2£ e 4 * y a 
asaB^imT©*^^*. 

<^-A ! - 1 > 

• 1/3- KB*"* 7"^W^r«ft ■?'7'*'W»I/ 

231617253472.gif 06/15/2004 



Page 1 of 1 



(19) 

35 

HA+R0+RnX93=28+29+29x93=2 
754 

%y a ~-7 y h 2 bo&m ) 

HA«MMX =40-12 = 28 
R 0©1MX = R0C + R0 D = < 4 0 - 1 2 > +8 
= 36 

RnC^-fX =RnC+RnD= < 4 0 - 1 2 ) +2 
0 0=228 

JVC, 1 (■?•;> *3«>S*tt, 10 
H A + R 0 + R n x 6 8 = 2 8 + 3 6 + 2 2 8 x 6 8 = 
15568 

h 3 (*-i>>?, A7?t'>?. VSA 

M> 

HAGMMX =40-12=28 
R (HDKMX = R 0 C + R 0 D = < 4 0 - 1 2 > + 8 
= 36 

Rn©?«fX =RnC + RnD= (40- 1 2) +4 
0 9 6=4124 

J: VC, ! r? '? 20 
H A + R 0 + R n x l 0 = 2 8 + 3 6 + 4 1 2 4 x 1 0 
=41304 

h4 (S^US-HSM^-X) ) 
HAC'iMX =40-1 2 = 28 
R 0©1HX = R 0C+ RO D = (40-12) +4 
7988=48 0 16 
cfco'C, 1 h<?7?90$Ki*, 
H A + R 0 = 2 8 + 4 8 0 1 6 = 4 8 0 4 4 
[0 06 3] <*~-x I-2> 

- us- KPn*> ? ^Kwau y < -n kh*> ? * 30 
F F' ) . -'(^ < > ^i^ijf»uct>-e^^=f > * 

'J ££l*7c<*>C I £±<|Ik/ (Cflt * c % 

HA«WP«fX =G1 + HA=504 + (40- 1 2> 
= 532 40 
R X =02 C + R 0 C + R 0 D = 2 4 8 + 
(40-l2)+l=27 7 

R t\<Mr4X =G3 +RnC + RnO=2 ) 6+ ( * 
http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/20040615231628550938.gif 



4JHT5-3 0 7 44 0 

36 

R 0©1M X = G2C + R 0 C + R 0 D = 24 8 + 
(4 0-l2)+8 = 284 

RnClf-fX = G3+RrtC + RsiD=2 16+ (4 
0-12) +200=444 
JVC, 1 h?y*£<Z>^£(*, 
HA + R0 +RnX68 = 532 + 284+444X6 
8 = 310 0 8 

h3 A7?b'>?. VSA 

M) 

HA©-7VX =G1 + HA-504 + (40- 1 2) 
= 532 

R Q<W4X =G2 C + R0 C + R 0 D = 2 4 8 + 
(4 0- 1 2) + 8 = 284 

RftCW-fX =G3 +R nC + Rn D= 2 1 6+ (4 
0-12) +4 09 6=4 34 0 

HA + R 0 +R a x i 0 = 5 3 2 + 2 8 4 + 4 3 4 0 x 
10=44216 

•7*-^?h4 (S^b3- KfcfiO^X) 
HA©?<fX =G 1 +HA=5 04 + (4 0- 1 2 ) 
= 532 

R O0P1MX =G2 C + R 0 C + R 0 D = 2 4 8 + 
(4 0-12) +47988=48264 

HA+R 0=532+48264=48796 
[0 06 4] <i*-X I-3> 

■ kpb*> ? ymrz-tK , T^TT^^ < -jl K 

■ =F+ ? "7 *>*rr ( ECC^tw > ^<f 4TI«R0» 
< ) , C©i§£*>, ECC^X^-X (X" FF' ), 

fir < > f&^eMfti/cttaft*?* ? ?mzmt 
•?*-^?n (g^us-nSfcc-^-x) 

HACEHHX =G! +HA=504 + (40- 1 2> 
= 532 

ROCtf-fX =G2C + R0C + G2 + R0D = 24 
8 + (40-12) +224+ 1 = 50 1 
RnCW-fX =G3+RaC + G2 + RnD=2 1 6 
+ (4 0-12) +224+1=469 

h A + R 0 + R n X 9 3 = 5 3 2 + 5 0 I + * 6 9 X 9 

06/15/2004 



Page 1 of 1 



39 

4 * o r* tiottft* -a w-c-te i/ r i»» u r ^ 

Si. m 9®£?47b/fMr**?£ig&#*fcif 

Z ■ -7 j z *?is>f> 1 CK D \ ? ? 
f- * £t*A/C < & 4 * . Sflba- KtfCtftS fix I* 

i^tiph (or- '? z rjmwc & , <£sis tt#sa 

u ^ - r^ia^feg^ mow h c 4#r * r . * * 
htoo^-^CaftlHWrc**^. f.^r, aim* 

[ 0 0 6 8 3 C C -CI*, »ttO J-XF© J: 5 4 
if4, ST. ua-Kmafjct>ff»HMI4U-C, b 
a - K l fleco*, tekda ? 4 4 /■< ^ l ©fft$E£*P*# 

1/3- FN o. -.!S^3ft*a>&CKDU2-h"®l^ 
- FN o . TT'A^o < * I i - 2 >t?l*WMLbfc 
rU(BiT?»ttl'#, 1*K<^-X I \-Z>X\t 
»WHiMR*(CC©ua-KNo. &8^t:^&4. I'ft 
<,'ft*RM>b:a- F©:*7^>h • 7 < - AKtB*ft< 

■b**lt : CKDb3~K4U*tiat£3*va*£ 
i££®-b * > fi £iatfc? * , C <3>-b * *«K J: o * ? r 
■fe * jr ^ ^7 > K -cigS $ ftft-b ? * fi &4>ttKE# "JISK 

felS^sUf'C^, -b >? *l*7 -xo* > h*6H 

>/'<tlf#?*C4#<^C*&, T4*> ft, -feJOO 
+ ^?*f|x7T'*&, 
y - r F b X : £tt$ ntV*C KDU2- * 
NR= { <M*tt©1MX> 

* *: . nmmfam o ghuhmr*).* * i» *s « b 

a - K* N R «c 4 B *JSK* ftl* J: I 
or = NR x 4 B ♦ ♦ • (2) 

NR = <WHUa©tHX>/3 3 
('h&WMaTWttT) - ♦ • (3) 
44 * e ft^C. ( 3 > sc-caa&fcNR* < 2 > atcft 
A v fSC4tc£0, fc«fttt:<sr<>#*>&n*. &«(./, 
1*1 3 3<7> t- 7 £ - -7 * - -? h ft* 1 h => -j 
http://www4.ipdl.jpo.go.jp/NSAPlTMP/web424/20040615; 
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40 

* * 0±WM h • r Kb*T**. 2 B*ftt*6 4 K 

b * -cr k i- ?> •» ?x% zo>x\ mz3o>?*-w 

»• 7 Y C K D h 7 ? * 

. tiSflHB©*&*tt?* F B A 7* 

0 s> ?Z!W>9mi£? ZMZ . 4 0** fltofti >. 
[00691 *fc, C K D b a - K®{ftMHtl« IS? 
ZmtL ( 1/2- KOtiLSWffi4;«l$T**&) 4 bX\t 

lo i - 3 >©*n*n*c-?c»-ciBi»sn'«»*CK d ua 

<>T-A i I - 2 > : m$<J> 1/3- KDtiHMRK 

ccasw*. ti«Mii©w»ia<E>f 

■Wffil/jWW* bft ^O'C. ttflHWR©fc«><I>;< ^'JS 
S^tMMfec'4^4 B'C**, 
<^-X i I - 3 > : f^T©U3- KC^VflMR 

20 r.. * C iC&B s n»6 C K D © bn - 4 -? r 
<*. $6tC **l7"^X«3C'Wii^(5iC4©<6^©C 
KDl/3- K^KSKt 1 * * Mi, ^ t 9 Wm&X&K. 
bVmtbifi. CCV\t. *>^4*>b3-Kfe^<4 

*<^r-x i - 1 > {r^r©^>' 5>-7«:fflr^-r*> 

m> > * 'J 15 iit fc r ft ? ^cMHtt^tt 4 
* i>^S©!f IB J © r < v-x i - 1 >0>7 * 
H <S^b3-r©i— *> j©Rn©t^J;»j, 
2 9Bf*6C4*^o'C^*o SE^-C, §fiSM 

tt*B©fc«>©^ * 'J SS£ or 4 1 h 4 

-«} -29B 
•-♦<!> 

[ o o 7 o 3 Bflasi/fe r =r + ^cpdiisrtrttA > * 'J $ 
S©F«E J (•c,£ifai£, C K D b a — h" * tame 

BH^W^^ 1 h?J'?ll/3- 

K < R 0 C"t-©r- * • 7 * -* fMUk!BM& 
40 TT-**o C04*(«Hi!ft^*yS»*. B17^6H 
A. RO^frH-O^SCPJ^Kft*. CKDhf?? 

1 *<Z)fc«>tcTOS' * F B A r> A * ©£S« 4 8KB 
(1 2KRX4) 4f &i »WW*»Wfcif>K:#ffl'C* 

i31649581116.gif 06/15/2004 
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(20) 

37 

+ ( 4 0 - 1 2 > + 2 2 4 + 2 0 0 = 6 6 8 
JVC, 1 1-7 v^^Sl*. 

HA+RO+R nxe8=53 2 +5 08 +6 6 8X6 
8=46464 

•7*-^b3 {^-i^?, *7*t'>?. VSA 
M) 

HAC'^-fX = G1+HA=504+ (40- 1 2) 
= 532 

R 0©1MX = G2C + R 0 C + G 2 + R 0 D = 2 4 
8+ (4 0-12) + 224 + 8 = 5 0 8 10 
RniCC^X =G3+RnC + G2 + RnD = 2 ! 6 
+ (4 0-12) +224 + 4 0 96 = 4 5 64 

£vc, i v??i?$vmmt> 

HA+R 0+Rrt xi 0 =532+5 08+4564X 
10=46680 

•7*~^;»h4 (S^US-FiSl©^-*) ) 
HAWIX = G1 +HA=504+ (40- 1 2) 
= 532 

R0C1MX =G2C + R0C+G2 + R0D=24 
8+ (4 0-12) + 224 + 47988 = 48488 20 
J=VC, 1 h^i^C^Sl*, 
HA+RO =532+48488=490 2 0 
[0 06 5] Hi 7lC<*-x ! - l >-<**-A 
! - 3 >£V<DZimo>* > f ^W&^C^C, <- 

n-e - ^ + t?<^>4 -7® i- ? ? * • ? * 

? r y±tcjBw i/fe 4 * ©> * y 

1 0 0 6 6 ] H 1 7 , HI 8*fc&*>4 J: 5 tc*© Y ? 
• 7 + HT'fc. < '/-A I - 1 > ^< 

I -3 >4<gT*> ?:/#2H4J4'>*y 30 

©CKD7 + — 4 9 U <, >y * y graft 
H4ft£ e 7<-,i h~H¥> t» T/tWflftl/C^**:*-- 
x I - 2 >*C4>, h ? -? x v Pis&t (./ 

f. W»l/fc? <-.MW*77*ECC, 
J*£#fc U 3 - KB * + ? U , # u n - 

^ $ -&m httttt&t. >mus**) sat* < tr - 

X I - 3 > £ OlC ft CtllcMO, ?^XV> 40 

+ 7&M%r&< fr- a j - l >fii, 1$!<: u 2 
- K • X#>h$t'7 * —7 y I l . 2 'J&S 
ftSffigCCA* < ft-ft^. 9 3 1/3- K(0-7 * -"7 •? 

http://www4.ipdl.jpo.go.jp/NSAPlTMP/web424/2004061523j 
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• ■ 12KB) tcrn«, • -rf 

( 2 > 1 h 7 •;> >?%V>4 jt -\>V>r- Z'Sft'jptl < Xt 

1 / 2 T?y ^if < x J» ^(J>f=- >? isiHi* ^ 
• 9 s < X i? 1 1 2 , SOV-c >J r ^ • f'f a? ftiCi'Cr 
^. ^ * — v 9 h • 7 ^ h "Ctttf tW*^— £ - ^ < A 

^gK^tHi SIS (./ 1 fcfrft t * 4 *UfM^Stc^^(C fjr 

4 # fe^^ ?<:^tStCjfe.^ ? £ - £ £ 1/ £ 
5 4 . -XCd-t-© h y v i>$my * « — ? •? I $4rc. ^ 

< ft 0 , f " * ^ ?±1? 4'C ^St, ' X*< > 0 T 7 

^ h , T^J: j 5ftC4^ft^. h? ^? * ^'-^f- 

mc im v * ( i > . < 2 > ® > y ? 

S. =F> •^'7"'S:'r^r^bA:iS^4. =F> ^v"?:T^t: 
im Ufc«^C«, U a - Kfctcj: ^^i*»ft > * y 

si^itttuub^n s * c 4 j»*>*»*o 

[ 0 0 6 7] vtiC , r U 3 - KflDfilH* HWW * I' 

?T?^tUC. <i--X i i-i>4<*— *i ! 
-2>4< A ,--X i j -3><P3#SC*:#>lfA:, cn 
?E>©5fe, <^-A i I - 1 >*PS<{||lflr>2*5Sa*. 

S*^ * y ( = F B A X ^7 ±'C(7>^£ ) 
ft©*jaf»*)*tf^. ccx-i*<^-x i i-l>«: 

li*< <>;-X ii-2>4<<r-X ii-3>tc 
i39679481.gif 06/15/2004 



Page 1 of 1 



41 

2 ■? 4 X l 2 K B ) , &B.\mo>ttfi<OJ * l ) "Umtfip 
n^miz (1504B) 4. l'a-K<C'fe#><Z>^* , J& 

4 t^at < "cskk *—x i - 1 >xvc<x 

[ 0 0 7 1 ] < I I - 3 >i*@fl < 3 1/3- K«tt 
?1tWf>* € y ♦ 7 J» -fe*B*HWt < , S£&©#5$ 
I I-2>) JjOWSTC**©!?. C©* 

it. T12©J: 5 &*>©##* *E>4l&, 10 

ex.) 1 2KB-*1 3KB4?£4, CKD 
5» 1 *©fc»tefi§ig'C3 *MW, 5 2 K B 4 4# 0 , 
^JS«*— «StClBi^ * n-S. 2KB 
/CKD Y ? 9 9<mtK 0 , 4 8 K B/C K D h 9 ? 

J> © 3X h &M:P OXZX v&wm&trft&fDU- 4 "7 
*. 

ex. ) 4B/l'a-K-»2B/U:a-K41-£4, 
tl*ttiRfc<&5Km.>r * y SSI*, 7 5 2 B 4 a 9*E 

ex.) C COS© 0 *Ci* . ^i£Sf£ 2 ©i§£ < X 
12KB) . 4o©S«E*ltc:4«:«bfc94H©U'a 

4 "?©^S^&©£§f "CM a x . 9 4 ffld J i&Rt? 

**©?, ^ s < i/c . t«*fiitR©itgae*6? 30 

[ 0 0 7 2] Ja±©J: }K r u a - KfiWftBfflR©^ * 
UttRUMj ©ftSliWT©4fc9*e**. <'/-X 
I I-2>"Ctt, **!JtMM*JWyW«ft(* < 
*—* j ! - 3 >T?W*tt«iJ: 
ff»E©fc»KfiSffll?a * 'J ^ff^fil'C 1/4 
^0 < - ^ I i - 3 > ttBft U ^ - K *SPTfc»© 

ft. c«^«£k^ 

[ 0 073] ate, r 1,3 - K©tW1Ml©ittl#£© 40 
j «c-^ ga^f 4. *©mis 9 ©*i»#&©ws 

£&UT© 4 0 "C* *. 8<iit$ 1/ fc r U a - KCDttM 
«<0 > * U HUB *) 1 T-i*. CKOl/3- h'ftttBfft 
http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/2004061523] 
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4Bx94=376B 

fctf ©ttMMMWfcAlli -? TTI *fc. C K D v t> 
\*&<J>Y y 9 9 • 4S-i>tt.C<r>\ Z KBmmmtk 
4 m&htt-?XM , r- *i*C© 1 2 K Br^4#© 
r-* • r*a*tC5M&^SaiS§ft*©T\ CKD h 
9 9 9 1 *S 9 ©fikSf**!©.* * 'J^Si*, 
3 7 6 B x 4 = 1 5 0 4 B 

4£->t:i/*9. L/AU/. cnr-i*. CKDt-??>i 

1^594X4 = 376U3- K^ttM|Hl©MVM* 
«t«t/a'*C4tttt*. B3 3©?*-^? h-Ctt, 
1 C K D Y 9 * ?©S^U3- K«t« 9 4 U a - K ( R 

oat?) ?$*©?, lgKBOOTimfrcizasn 
«§* u a - Kib»*n-en 9 4 h-c* r . m 
tc±g|5©^ai^f4tc9 4fir^>i/3- r^ia^sn* 

[ 0 0 7 4 ] c <dx *> itwm&\t, y> K(?>tes6fi 

rtC'fig^tftp^©^^ U J: 5 4 1/fcC 4 

4. < 1 ) WE*fiK*A:*'7'COiSnt:i»*l/a- 

TT-&4C4, (2) ~7*-~??Y ■ 54 Ymt. CKD 

ua- k iii«>4 >* * y ommvmtw . mm 
tmvck&zt, umn^f&ir&o u hl 

n-CUS^o f4B«iKR©l8£S*«6Tfc«>*i:8. 
a*f4©ttBW»a«©* ^ X<r ?W!Kf * C 
t?* & C © <fc *> ft X* * ^ 5 < Bifir 4 C 4 #®» 
•C*4. 

[ 0 0 7 5] B 2 5 (CAW****©* Y XtaiSgtc 
fc»S***T. OT, C©B*SK»§*©SW4:?t 
^. «»«ua-K©<4fi»«©«^l4©1J-^ 
Xi*^- $-f(A >^©^tMWl©*^X4PH; ! 2 
K B ©H^«oi»r BR 0 b 0 «*©*« 4 ID 0 F B A 
r < a i?©yp (-fe ? • 1f"^X4l5K./ 1 ^2 K B 

ftitsuuiifH »a» 6 r* * ( nmt. %m o fe r b a - 

K©f*»«**l*^>»<ft©BWl ^#BS(OC4) . * 

'04151264.gif 06/15/2004 
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- F • #4 >*HEJBl/ftn CtUC <fc«J , 1-3- K • 
* ^ > * «M©tM XiifcrtT' 1 CK D Y 7 v» £ 

0 . 

4by t ex94 = 376by t e 
"CSttf. 

■?u-a it/cfiWM,*ci»*. ccflMR 

GC «fc D , a > h o— A • ^ b~- A©? 4 X#ej££ft -7 

il S7l/-A^f^<, Sfagtcffiirrio * 
fft* *> 6JH#K T l * < o ( HR© U a - K*t 1/ a - 
a - k • ho-.'l- - 5 b-Art'Cgtetc 

<<s>o cntcj:«j, 7*-v? i- . MffCSHfisife 

[ 0 0 7 6 ] UT, UK© 'J - K/7 4 ©ftfctca-? 
T. 7~U~A|*0ua~K©ti«^il»0#ife*fe7 20 

( 1 ) »J-hV7* 7T- h • 7^ h» 

{ a > ®mr < * u- a** * 3 s/» • > -t y 
±te Mft&t/c * & 6 , -e ©e&js© a > h o - * • ? 

U-A*CP$3W8feWR*, C©<!;$. a>hn-jU- 

7 b - a©im xi*sfcA/e#** r$>a»&* t*t>t* t-*> 

I*. CPSWtsfa^^'J, ;<*«tw-*r 

7U-A©W&JB3 2Bgl!lftBl6t£(C?&&. C© 
7 b - Art tcteft S * U a - F 7 AWT©* 

4KB^X£fc-?i<>£^ba-h-!MX4T*ig 

^. 1 7 b - a4h^> b a - Kiaii 3 mxrvnb * 6 , 

7^S|i#©ig£& . C © 1 0©* * f * >' * 'J ♦ 7 £ -b 
XTT^T©ba-F • #^>£&SKf#T'*£C£t£ft 

{ b > fc*a-»fca > h d -,'U ■ 7 b - A©£f&li©a 40 
> h • 7 b- A • # <( > * c*3C0^ * y • 7 h" bX 

is>h. 2>ho-jU ■ 7b-A£5ft:is^(./C«r»£ 
tf» & I/. a> hp~,'l> - 7 b-A 

http://www4.ipdl.jpo.go.jp/NSAPITMP/web424/20040615231 
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{ d > *x h tc&ifr- . mm 

b3- K<D^*'J • 7 KU*K37 7> h • 7 «f-*K© 
1M X, KL. DLfc^fclt <B«Ua~K©ffcf*JS 
©>*y • 7 FbX> i. a> h P-^ • 7 b-A • # 
-f>*t£©a> hD-,'l> ♦ 7 b-A©ftsI&7jVf >*y 
■ 7 KUXfcJttfT*. fcb, @ftba-K©fcf#Jl© 
^f* l» • 7 Kl/X3»a > h o— Jl • 7 l/^A(CA<,»j^ 

tv4 «fc 7ftt»^«, c p s i**x h io^-^ea* 

a > h D - • 7 u - A©*WC— jflftih (./ , > * 'J • 
7 K UX^X®7 U-A(C-^SlST'il^T^6. *X T 
4 © * ls« ^ #^3 f * cf: 7 ft M» % 7 o B « U a 

- KC'Sm^ua- k . 7 u-arkir* ^a>n 

KCD ^ *is»2 T'4 3 ^ ^ C 4 ft < £7? * C i 
{ e > *X y - K/7 ? 7f- h ■ 7 

$ * y jiT-ii^ i/c c ^<t>t. b 2 - k • # ^ > 
# ^ ^ o ft < -c <> -ews s -7- * £3*titi* * c t*i 

Tft -So fcK t . 1/2- KOttfftJB® j< ^ y • 7 F UX 
i . 5>|-D-^-7 U- ACT>^Sff7 F UXCDtt^W, 
#b a- K c i ^it>ft < X iift fcft 
[0 07 7] (2) 7* -7? h ■ -9^H* 

<2. 1 > m-7 u-^cu2 - F=£S*Jart&& 

{ a ) $931-7 I * 77^7 A^=f t V • ^ ^ y 
±tc S*i^'C* * fe 6 , * <om%m<D a > t P - ;U - 7 
U-A<rCPS«St*a*. 

<b > a> Hd-jU • 7 b- A • Kjy'f&m^. t^- 
■C© ua - K . > WtTft. 

>' > h 48Wt U b a - K . # > §W b a - 

k©7 b-A±©y * y • 7 k ux*s-?»6 < cnr 
jryx>r-^s>^iiiUfcC4{<:ft^>) o 

«±© ( a ) - ( c ) y - K/7 7T- h • 

{ d > *X h 3>-.6S^nT <*Writc C K D©^7 
9> h • 7 -* K©H^6 t => v ? ' 

- ^-w<^> • #4>|-gT'?'-£sw2i£m\ 
hlC ^ • *-;< v >«:«*r6J:7ftil8P<: 

^14265951.gif 06/15/2004 
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(24) 

45 

i»h # o< komii® .* * y • r k u 

X£!f#U ( d ) -cHetfca > h a- ;l> • 7 U-A 

u»u2- K©fc*jyi©> * y - r KbA#2> hD- 

)l ♦ ? b~JUK*\,>iM,w** 9ft*§£{*> C PSii 
h £©•?'- *(SS*3> h ♦ "7 l/-A©^|5 
T-HWihi/. >-t y • 7 h" ux^xc7 1/-a©£§i 
5 cm&X&h . <0r- $ ftatWHlT * * *> 

i/-ArtccjR*->r^nt*. ±E©ASft*l«tt?« io 

■C. CPS ttjf U* 1/3 - K©r- *f££&i£*f 

jwasn&Ji&t*, *«s>i/3- n*e©« ±r 
jiisi/tr^*©^, i/2-F- #^>»4iy8UJtt< f 

1- 7 • >0>? * 31/ {• O— * ♦ V 1/ 

= - K©Sfiffi©->t * y • 7 K t/Ai . 2>rn-,i- 
7 1- A<r>5t5i 7 K u *© Jttfcli , & U a ~ FC & (Cft 20 

t>ft<f i*ft6ftt>, 

{ g > 2 v > KjW&7 l/fc«£tt, C P SjWR» l/TTt* 
[ 0 0 7 8] a 4a, m 2 6 KiftT J: 5 ft */ - Xft* u a 

2- k • */f>>4iflttiT44, 1/3- r • 

<tfo*>, 7 i/-^a»«i#4 w naT<D»aw, 30 

L/- A+Ktffe ft 1/3- K(iilJ»f'3T. £©"7 
u - Agffcffi 1/ & < f l«t 6 ft C ©J: * K 1/ 'Ci 0 
fl/S t {AjU hfeir> i*. s>ho- 

.'I • 7 l/-A4»K3«>f VBOf l/* ( e ) 

©?'- ££&£#© 3 > h p-jL- - "7l/-A©*Rtfi6g|.,ft 

ir#-$>y 4>$v, St tr. 3> t- a- a -7 u-a - # 

Kl/^&^Citft-S, C©£*;W r©5fcsI*-&, 
U3- k • #a^9q>9&l7 KU/X**c©*7* ? h 

{ 0 -4 >M h > I*, 3 > h a- JU ♦ "3 Iz-A^Cftlfiai 40 
IWlil/TfiWl/TJW't. (!)> ©U2-K«#^> 
*©WW?». 3>hD-^- 7 1/-A- #-/>£$© 
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CiiCft&o g£->f, C©«£i*, <2- 1 > © (a> 
-(c) ©=2> ha-jU . 7 i/-A©SKS*CJ:*j|"y x 

> ? - •/ 3 >©reitfp*t»?»'c* * e ( <i > © h ? v 

iP • 3Cw<5>©^»,r^tt (2.1> tEMifctfS. 

ps^i9-©>*y±tc3> r d-^ • 7 1 — a • m 

y$t ha-.'U - -7b-A^5|7 KUXi^ur?- 
K. ^l/<#< L/2-K©L/:2-K-tf'f>*S:CPS 

*H8i*ot:i'*3> ^ a-^ • 7 u- A©jfcBirtc»< 0 

(f) Write CKD©^7-?>h • 7* -Atom 

< §< b 2 - K©ftftH©> * »J • 7 h t/X^r 

-r>>*©->f*y ■ 7Ku^ittisr* 0 *>u >fi/^ 

1/3- r©«fH«©«>f -t 'J • 7 K l/X*a > 1 u-il ■ 
■7 b-AKt(r^l'*A ^ ftig^i*. C P S 

w&± L/, ->f * y • 7 k u *&'£.o>? i/ - A©*a* X s 

iai^tT^o irU^iU^- PcafWft^l/a- K • 7 I/— 
AR{<ZJR5^-C^tli*, ±K0J 4&l«Ri*7jrc, C 
P S «9r O ^ u 3 - K©f= '- * IsS^ a* t?*||ff c 

(g) ift^l-^6Vr i t e CKD3^> 

( h > 3 ^7 > K#S»7 UfcW^tt, C P L/tTC j 
fc^l-l'3> ho-.'L- • 7 U-A^:* + ?*-/3. • >^ey 

Oils- A ICUm? 41/3- KlfcA^^ ?WC'Wl' 
i. 3> h D-Jl/ • 7 l/-A<P*f^X#i!^<.,ftA» 0 St 
2 > - r7U-A^7b-AC>^5|(<:«J^ 

rt-S^i, £ffl©l/3- h"«r"7l/-A(^>i-c^6#* 
8^fcfE> J: ^©*-'^6ft^C i left of (./* ^, 
**SCf I* , ±i£© J: ^ tc U ^ - R* 71/- A©*Sff 

6S£8t?tf>> 3> r D-^ ♦ 7 l/-Ai*7 l/-A<C'S^ 

Jl;^ 6§*«i*!)&Citcj:9, C ©£ 5 ftUiljS* SiSt 1/ 

[ 0 0 8 0 ] . C ©&S&tc J: « (ftSWIR© > * 'J 
**©*»♦) ^tf^o C©»«*tc J; «<UHM©y ^ 
y Mtco^f . wasi/fc r - K©tt««WB©y 
y^sm?so j -cjMUfcofcir-*® 9 «h 2 2 

*tt2«>7--^«:^f a«o *fH». 
'24070408.gif 06/15/2004 
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it. — [• • 7 * 

- K ♦ * ■< > £#9 4 ill. 3>lD-^-7U-A-* 
^ > * >* !flg& ^ t: , fiKor.^ U - AK ^ftfR^^Cc: ft 

St T, tittttttttlMft >' * 'J SSI*. 
4 B x 9 5 = 3 8 0 B 
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